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Executive Summary

This Water Resources Information and Issues Overview Report is one of several planning
products offered by the National Park Service Water Resources Division that assists national park
units with achieving or maintaining water resource integrity.

Mississippi National River and Recreation Area (MNRRA) is a riverine park unit spanning a
culturally, geographically, and ecologically important 72-mile (116 km) reach of the Upper
Mississippi River in Minnesota. The MNRRA corridor passes through the heart of the rapidly
growing Twin Cities Metropolitan Area, encompasses parts of 25 communities, and draws in
water from two major tributaries, the Minnesota and St. Croix Rivers. Because managing water
resources in such a context is complex, in 2004 MNRRA staff requested technical assistance
from the Water Resources Division (WRD) of the National Park Service (NPS). This document
attempts to characterize water resources in MNRRA, reports the outcomes of a two-phase water
resources scoping effort undertaken in 2005, and describes the subsequent analysis and
conclusions of MNRRA and WRD staff.

This report has been organized into five major sections. The first, Legislation, Management, and
Coordination of Water Resources in MNRRA, outlines the laws, regulations, and policies relevant
to water resource management in MNRRA, and describes the varying roles of federal, state,
regional, and local agencies in water resources management within the corridor.

The second section, Regional Setting, describes the area’s physiography, its urban character and
land use, its climatic conditions, and its major surface water and hydrogeologic features. It also
provides context on navigational and commercial uses of the Mississippi River.

The third section, Water Resources and Use, reviews MNRRA'’s water resource features in
greater detail, including coverage of surface and ground water hydrology, geomorphologic
features and processes, surface and ground water quality, floodplains, wetlands, and riparian
zones, aquatic biological resources (i.e., birds, mammals, fish, mussels, amphibians and reptiles,
and algae and invertebrates), and visitor use and recreation.

The fourth section, Water Resource Issues, describes priority water resource issues identified by
MNRRA partners during the 2005 scoping process. Among these are a range of water quality
issues, including stormwater, state impaired waters, wastewater, contaminants, and drinking
water concerns. Water quantity issues involving altered flow regimes, effects of urbanization,
effects of floods and flood control as well as drought and drought mitigation, and water supply are
also addressed. Concerns involving land and water management are treated on two levels — the
local corridor/Metropolitan Area level and the greater watershed level. Given MNRRA'’s location
in a complex urban setting, socio-environmental issues are also considered, including population
growth, public perceptions of water quality, recreational impacts, and major economic drivers.
Important biological issues, ranging from habitat and water quality degradation to aquatic invasive
species, are explored in detail, along with the hydrologic, geomorphologic, and biological effects
of river alteration. Finally, water resource needs related to ecosystem restoration and
understanding as well as interagency coordination are identified.

The fifth and final section, Considerations for Future Action, identifies which of these water
resource issues MNRRA may be best suited to address, taking into consideration the importance
of the respective issues, the roles of partner agencies and institutions, and the intended function
of the National Park Service in the MNRRA corridor. Key considerations include the following:
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o Add a water resources professional to MNRRA staff, to improve MNRRA'’s ability to
confer and coordinate with other agencies on water resource issues. Progress on all
subsequent considerations will likely be difficult without the addition of this position.

e Serve as a convener for restoration issues in the MNRRA reach of the Mississippi River,
by reviewing, prioritizing, and implementing key recommendations of the River
Resources Forum, encouraging adaptive management, and participating actively in
regional working groups.

¢ Increase NPS participation in local and regional water resource issues, such as impaired
waters studies (particularly ongoing studies related to Lake Pepin and future studies
related to new fecal coliform listings within MNRRA), stormwater management (for which
there is an active public-private steering committee), land use and wastewater
management beyond the seven-county Twin Cities Metropolitan Area (which is currently
beyond Metropolitan Council jurisdiction but affects MNRRA resources), watershed
education, and surface water use planning (as per the MNRRA Comprehensive
Management Plan).

e Support data synthesis efforts specific to the MNRRA corridor, particularly with respect to
water quality, land cover, and land use. Many agencies and organizations generate such
data for the Upper Mississippi River, some of which is relevant to MNRRA. These data
should be more effectively analyzed and synthesized in relation to the corridor.

e Fill aquatic information gaps in the MNRRA corridor, including comprehensive water
resource assessments (targeting fish, benthic invertebrates, aquatic birds, and
amphibians, as well as general habitat features), long-term monitoring activities (involving
multiple ecological attributes and water quality), and research on effects of contaminants
on aquatic biota (particularly contaminants from the Pig’s Eye Dump and
perflourochemicals from the Cottage Grove area).

It is hoped that this summary of water resource issues will provide a useful reference for MNRRA
and other agencies within the MNRRA corridor, and that the above list of considerations may help
guide water resource management activities by MNRRA and its partners in the future.

Xi
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Introduction

Park Location and Description

The Mississippi National River and Recreation Area (MNRRA) was established in 1988 under
Public Law 100-696, in order to protect and enhance a significant 72 mile (116 km) reach of one
of the nation’s most prominent rivers (Figure 1). The MNRRA corridor is situated in the upper
reaches of the Mississippi River and stretches from just upstream of Anoka, Minnesota, through
the Twin Cities Metropolitan Area, and to just downstream of the confluence with the St. Croix
River, near Prescott, Wisconsin. Lock and Dam 1 and the Upper and Lower St. Anthony Falls
Dams are situated within the MNRRA corridor; the pool above Upper St. Anthony Falls marks the
uppermost extent of the Lock and Dam system and commercial navigation on the Upper
Mississippi River. Other dams within MNRRA include the Coon Rapids Dam, near the upstream
end of the corridor, and Lock and Dam 2, near the downstream end of the corridor. Land use in
the contributing watersheds varies, with watersheds to the north generally characterized by
forested or rural residential landscapes and watersheds to the west and south characterized by
more agricultural and urban land uses.

The boundaries of the MNRRA corridor encompass approximately 54,000 acres (22,000 ha) of
the Mississippi River and adjoining lands, of which only a handful of small floodplain islands is
owned and managed by the National Park Service (NPS). Beyond these NPS lands, the corridor
is a complex mix of privately owned and public lands administered by local governments,
organizations, and state and federal agencies. In total, the MNRRA corridor passes through 25
different communities, ranging from rural townships to the urban centers of Minneapolis and St.
Paul.

Primary water resources within the corridor include an important stretch of the Mississippi River,
its confluences with the Crow, Rum, Minnesota, and St. Croix Rivers, a number of perennial and
intermittent tributary streams, and significant floodplain wetlands and standing backwaters. The
MNRRA corridor supports important fish and wildlife habitat, recreational opportunities,
commercial navigation, hydropower generation, and drinking and industrial water supply. The
park’s enabling legislation emphasizes its role as a “coordinator and advisory organization”, and
instructs it to help develop policies and programs that preserve and enhance environmental
values, outdoor recreation opportunities, scenic, historical, cultural, natural, and scientific values,
and commercial and economic opportunities within the corridor.

Importance of Planning to Water Resources Management

Water is a particularly important and sensitive ecosystem component, and it plays a central role in
the social, economic, environmental, and political mosaic of our national park units. Its physical
availability and quality are critical determinants of a park’s overall natural resource condition.
Because of the important role of water in maintaining resource condition, it is the policy of the
NPS to maintain, rehabilitate, and perpetuate the inherent natural integrity of water resources and
water-dependent environments occurring within national park system units.

Proper management of water resources within the NPS is becoming more complex and
challenging as threats to these resources, both internal and external to park boundaries,
increase. Scientists and managers are increasingly called upon to respond to disruptions of
water resources that threaten the quality of human life and environmental sustainability.
Planning is an essential first step in addressing these threats and disruptions. The Planning
Program of the Water Resources Division (WRD) of the NPS has assisted in the development of
park-wide management strategies and ensured that park managers and policy makers have
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adequate and timely information to protect, utilize and enhance water resources. Several
recurrent themes have emerged from the water resources planning process:

o Effective management solutions to water resource issues will be achieved only with the
understanding that changes in environmental conditions are directly linked to
socioeconomic patterns and processes, especially land use.

e Interactive partnerships among scientists, policy makers, and resource managers are
essential for developing a comprehensive approach to integrating water sciences with
management of water resources.

¢ Viewing water problems holistically and integrating research and management into a
watershed context links the sciences involved in water research and management.

e The transfer of scientific information to regional/local leaders and the public should be
done in a manner that will produce an informed and responsive citizenry, and

e Proposed recommendations are seemingly connected to issues that are related directly
to societal needs, such as restoring and rehabilitating ecosystems, maintaining
biodiversity, and understanding the effects of modified hydrologic flow.

Changes in NPS planning standards (2004 Park Planning Program Standards) have re-framed
park planning through six discrete elements of planning; the water planning process and its
products are designed to integrate into this framework (Figure 2). Outside of this framework, the
Water Resources Information and Issues Overview report (not shown in Figure 2) is designed as
a flexible document that addresses a park’s specific needs with regard to water resources that
are outside of the park planning framework. However, its contents may be used to support

Water
Resources

Project Statement (PMIS)
Consultation and Review

Stewardship
Report

Water Resources
Foundation Report

Figure 2. The NPS framework for planning and decision making (blue boxes). Green boxes
represent WRD planning or assistance. RSS = Resource Stewardship Strategy; GMP = General
Management Plan.

park planning efforts, particularly the GMP and/or Program Management Plans. For MNRRA, this
Water Resources Information and Issues Overview is seen as an important collation and
summarization of water resource information not only for the park but for all stakeholders, an
identification of applicable federal, state, and local legislation and policy that affect the
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management of water resources, an assessment of current water resource status, stakeholder-
based water resource issue identification and analysis, and an assessment of future actions or
management directions.

Rationale for MNRRA'’s Water Resources Information and Issues Overview Report

Recognizing the complexity of water resource issues and the lack of aquatic specialists on staff,
in 2004 MNRRA issued a technical assistance request to WRD. Aquatic professionals from WRD
and the Midwest Regional Office of the NPS agreed to provide water resources guidance to
MNRRA, and, with the help of park staff, initiated a water resources scoping process in spring
2005. The scoping process was intended to provide water resources insights from a broad range
of stakeholders and to form the basis for this Water Resources Information and Issues Overview
Report, similar to one recently completed for Missouri National Recreational River (Weeks et al.
2005).

A preliminary scoping meeting was held at MNRRA headquarters on May 31, 2005, with
representatives from the major management agencies in the MNRRA corridor (i.e., National Park
Service, U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers, Minnesota Department of
Natural Resources, and the Metropolitan Council). Water resource issues and relevant datasets
and reports were identified. These were used to help structure the discussion for a much larger
and more inclusive scoping workshop in September 2005. This Water Resources Issues Scoping
Workshop was held in St. Paul, and included 43 participants from 28 different entities and
organizations (see Appendix A for detailed summary). Participants engaged in group discussions
and activities in order to refine and clarify the list of water resources issues identified in the May
meeting. The revised list of issues fell into nine categories including water quality, land and water
use and regulation, socio-environmental issues, biological issues, interagency and partnership
coordination, effects of river alteration, economic impacts and analysis, water quantity, and
ecosystem restoration and understanding. Later sections in this report focus on these issues and
their management implications, and should serve to guide future management activities by NPS
and its partners throughout the MNRRA corridor.
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Legislation, Management, and Coordination of Water Resources in
MNRRA

Many federal, state, and local agencies have an interest, mandated or otherwise, in the water
resources at MNRRA. Protection of water resources requires an understanding of the various
policy, regulatory, and management designations in order to facilitate coordination and
cooperation among agencies and private landowners at MNRRA. Both federal and state
agencies have authority for the enforcement of appropriate regulations. Water resource laws and
regulations at the state and local levels are often patterned after federal laws, or serve in
response to federal directives.

Federal Laws and Regulations

Mississippi National River and Recreation Area [Public Law 100-696 (1988)]

This is the authorizing legislation for the MNRRA which consists of the Mississippi River Corridor
Critical Area encompassing that portion of the Mississippi River and adjacent lands generally
within the Saint Paul-Minneapolis Metropolitan Area. The purposes of this legislation are: 1) to
protect, preserve, and enhance the significant values of the waters and land of the Mississippi
River corridor within the St. Paul-Minneapolis Metropolitan Area, 2) to encourage adequate
coordination of all governmental programs affecting the land and water resources of the
Mississippi River corridor, and 3) to provide a management framework to assist the State of
Minnesota and its units of local government in the development and implementation of integrated
resource management programs for the Mississippi River corridor. Other pertinent aspects of this
legislation are the: 1) development of a comprehensive management plan for MNRRA, 2)
assessment of federal lands and the approval of developments in MNRRA, 3) determination of
land and water resource administration, and 4) authorization of federal grants to the State of
Minnesota or its political subdivisions.

National Park Service Organic Act of 1916

This Act established the NPS and mandated that it “shall promote and regulate the use of the
federal areas known as national parks, monuments, and reservations by such means and
measures as conform to the fundamental purpose of the said parks, monuments, and
reservations, which purpose is to conserve the scenery and the natural and historic objects and
the wildlife therein and to provide for the enjoyment of future generations in such manner and by
such means as will leave them unimpaired for the enjoyment of future generations.”

General Authorities Act of 1970

This Act reinforced the 1916 Organic Act — all park lands are united by a common preservation
purpose, regardless of title or designation. Hence, federal law protects all water resources in the
national park system equally, and it is the fundamental duty of the NPS to protect those resources
unless otherwise indicated by Congress.

Redwood National Park Act (1978)

This Act amended the General Authorities Act of 1970 to mandate that all park system units be
managed and protected “in light of the high public value and integrity of the National Park
System.” Furthermore, no activities should be undertaken “in derogation of the values and
purposes for which these various areas have been established”, except where specifically
authorized by law or as may have been or shall be directly and specifically provided for by
Congress.

National Parks Omnibus Management Act of 1998
This Act attempts to improve the ability of the NPS to provide state-of-the-art management,
protection, and interpretation of and research on the resources of the national park system by:
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e Assuring that management of units of the national park system is enhanced by the
availability and utilization of a broad program of the highest quality science and
information;

e Authorizing the establishment of cooperative agreements with colleges and universities,
including but not limited to land grant schools, in partnership with other federal and state
agencies, to establish cooperative study units to conduct multi-disciplinary research and
develop integrated information products on the resources of the national park system, or
of the larger region of which parks are a part;

e Undertaking a program of inventory and monitoring of national park system resources to
establish baseline information and to provide information on the long-term trends in the
condition of national park system resources; and

e Taking such measures as are necessary to assure the full and proper utilization of the
results of scientific study for park management decisions. In each case in which an
action undertaken by the NPS may cause a significant adverse effect on a park resource,
the administrative record shall reflect the manner in which unit resource studies have
been considered. The trend in the condition of resources of the National Park System
national park system shall be a significant factor in the annual performance.

National Environmental Policy Act (NEPA) of 1969

This Act requires federal agencies to evaluate the environmental impacts of their actions and to
integrate such evaluations into their decision-making processes. NEPA's basic policy is to assure
that all branches of government give proper consideration to the environment prior to undertaking
any major federal action that significantly affects the environment.

Clean Air Act of 1970

This Act, as amended, regulates airborne emissions of a variety of pollutants from area,
stationary, and mobile sources, establishes a nationwide program for the prevention and control
of air pollution, and establishes National Ambient Air Quality Standards (NAAQS). Under the
Prevention of Significant Deterioration provisions, the Act requires federal officials responsible for
the management of Class | Areas (national parks and wilderness areas) to protect the air quality
related values of each area and to consult with permitting authorities regarding possible adverse
impacts from new or modified emitting facilities. The 1990 amendments to this Act were intended
primarily to fill the gaps in the earlier regulations, such as acid rain, ground level ozone,
stratospheric ozone depletion and air toxics. The amendments identify a list of 189 hazardous air
pollutants. The USEPA must study these chemicals, identify their sources, determine if
emissions standards are warranted, and promulgate appropriate regulations.

Clean Water Act of 1972 (Federal Water Pollution Control Act)

The Federal Water Pollution Control Act, more commonly known as the Clean Water Act, was
first promulgated in 1972 and amended several times since (e.g., 1977, 1987, and 1990). This
law is designed to restore and maintain the chemical, physical and biological integrity of the
nation’s waters, including the waters of the national park system. To achieve this, the act called
for a major grant program to assist in the construction of municipal sewage treatment facilities,
and a program of effluent limitations designed to limit the amount of pollutants that could be
discharged. Effluent limitations are the basis for permits issued for all point source discharges,
known as the National Pollutant Discharge Elimination System (NPDES).

As part of the act, Congress recognized the primary role of the states in managing and regulating
the nation’s water quality. Section 313 requires that all federal agencies comply with the
requirements of state law for water quality management, regardless of other jurisdictional status
or landownership. States implement the protection of water quality under the authority granted by
the Clean Water Act through best management practices and through water quality standards.
Standards are based on the designated uses of a water body or segment of water, the water
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quality criteria necessary to protect that use or uses, and an anti-degradation provision to protect
the existing water quality.

Section 303 of the Clean Water Act requires the promulgation of water quality standards by the
states. Additionally, each state is required to review its water quality standards at least once
every three years. This section also requires the listing of those waters where effluent limitations
are not stringent enough to implement any water quality standard [so called 303(d) list]. Each
state must establish Total Maximum Daily Loads (TMDLs) for applicable pollutants for each of the
waters on the 303 (d) list.

Section 404 of the Clean Water Act requires that a permit be issued for discharge of dredged or
fill materials in waters of the U.S., including wetlands. The U.S. Army Corps of Engineers
administers the Section 404 permit program with oversight and veto powers held by the U.S.
Environmental Protection Agency. Under Section 410, the State must certify that any 404 action
meets current state water quality standards.

The 1987 amendment to the Clean Water Act established a stringent nonpoint source control
mandate. Subsequent amendments further developed this mandate by requiring that states
develop regulatory controls over nonpoint sources of pollution and over storm water runoff from
industrial, municipal, and construction activities.

Endangered Species Act of 1973

This 1973 Act requires the NPS to identify and promote the conservation of all federally listed
endangered, threatened, or candidate species within any park unit boundary. This Act requires all
entities using federal funding to consult with the Secretary of Interior on activities that potentially
impact endangered flora and fauna. It also requires agencies to protect endangered and
threatened species, as well as designated critical habitats. While not required by legislation, it is
NPS policy to also identify state and locally listed species of concern and support the
preservation and restoration of those species and their habitats.

Safe Drinking Water Act of 1974

This is the primary federal legislation (1974 with amendments in 1986 and 1996) protecting
drinking water supplied by public water systems (those serving more than 25 people). The act
provides for the establishment of primary regulations for the protection of the public health and
secondary regulations relating to the taste, odor, and appearance of drinking water. The law
established the current federal-state arrangement in which states may be delegated primary
implementation and enforcement authority for the drinking water program; the 1986 amendments
sought to accelerate contaminant regulation. The state-administered Public Water Supply
Supervision (PWSS) program remains the basic program for regulating the Nation's public water
systems.

Rivers and Harbors Act of 1899

Section 9 of this Act, prohibits the construction of any bridge, dam, dike or causeway over or in
navigable waterways of the U.S. without Congressional approval. Administration of section 9 has
been delegated to the Coast Guard. Structures authorized by state legislatures may be built if the
affected navigable waters are totally within one state, provided that the plan is approved by the
Corps of Engineers and the Secretary of Army.

Under section 10 of the Act, the building of any wharfs, piers, jetties, and other structures is
prohibited without Congressional approval, and excavation or fill within navigable waters requires
the approval of the Corps of Engineers.

Authority of the Corps of Engineers to issue permits for the discharge of refuse matter into or
affecting navigable waters under section 13 was modified by the Federal Water Pollution Control
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Act Amendments of 1972, as amended, which established National Pollutant Discharge
Elimination System Permits.

Fish and Wildlife Coordination Act of 1934

The Fish and Wildlife Coordination Act, as amended, provides authority for the U.S. Fish and
Wildlife Service to review and comment on the effects on fish and wildlife of activities proposed to
be undertaken or permitted by the Corps of Engineers.

Amendments enacted in 1946 require consultation with the U.S. Fish and Wildlife Service and the
fish and wildlife agencies of states where the "waters of any stream or other body of water are
proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise
controlled or modified" by any agency under a federal permit or license. Consultation is to be
undertaken for the purpose of "preventing loss of and damage to wildlife resources."

The 1958 amendments added provisions to recognize the vital contribution of wildlife resources to
the Nation and to require equal consideration and coordination of wildlife conservation with other
water resources development programs. The amendments also expanded the instances in which
diversions or modifications to water bodies would require consultation with the U.S. Fish and
Wildlife Service.

Wild and Scenic Rivers Act of 1968

The 1968 Wild and Scenic Rivers Act (WSRA) states that it is the policy of the United States that
certain selected rivers of the Nation possess outstandingly remarkable scenic, recreational,
geologic, fish, and wildlife, historic, cultural, or other similar values, and shall be preserved in
free-flowing condition, and that they and their immediate environments shall be protected for the
benefit and enjoyment of present and future generations.” The WSRA defines “free-flowing” as:
existing or flowing in natural condition without impoundment, diversion, straightening, rip-rapping,
or other modification of the waterway. The existence, however, of low dams, diversion works,
and other minor structures at the time any river is proposed for inclusion in the national wild and
scenic rivers system shall not automatically bar its consideration for such inclusion: provided, that
this shall not be construed to authorize, intend, or encourage future construction of such
structures within components of the national and wild and scenic rivers system.”

The Nationwide Rivers Inventory (NRI) is a listing of more than 3,400 free-flowing river segments
in the United States that are believed to possess one or more "outstandingly remarkable" natural
or cultural values judged to be of more than local or regional significance. Under a 1979
Presidential directive, and related Council of Environmental Quality procedures, all federal
agencies must seek to avoid or mitigate actions that would adversely affect one or more NRI
segments. The NRI is a source of information for statewide river assessments and federal
agencies involved with stream-related projects. The Mississippi River in the Metropolitan Area
from Lock and Dam 1 to the confluence with the St. Croix River, which includes approximately 36
miles (58 km) of MNRRA, was listed on the NRI in 1982 (see http://www.nps.gov/ncrc/programs/rtca/nri/).
‘Outstandingly Remarkable Values’ for this segment include recreation, scenery, geology, wildlife,
and history.

Executive Order 11990: Wetlands Protection

This executive order directs the NPS to 1) provide leadership and to take action to minimize the
destruction, loss, or degradation of wetlands, 2) preserve and enhance the natural and beneficial
values of wetlands, and 3) to avoid direct or indirect support of new construction in wetlands
unless there are no practicable alternative to such construction and the proposed action includes
all practicable measures to minimize harm to wetlands.

Executive Order 11988: Floodplain Management

This executive order requires all federal agencies to take action to reduce the risk of flood loss, to
restore and preserve the natural and beneficial values served by floodplains, and to minimize the
impact of floods on human safety, health, and welfare. The objective of this executive order is
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“...to avoid to the extent possible the long- and short-term adverse impacts associated with the
occupancy and modification of floodplains and to avoid direct and indirect support of floodplain
development wherever there is a practicable alternative.” For non-repetitive actions, the
executive order states that all proposed facilities must be located outside the limits of the 100-
year floodplain. [f there were no practicable alternative to construction within the floodplain,
adverse impacts would be minimized during the design of the project.

Executive Order 13112: Invasive Species

This executive order requires the prevention of the introduction of invasive species and provides
for their control and minimization of the economic, ecological, and human health impacts that
invasive species cause. It complements and builds upon existing federal authority to aid in the
prevention and control of invasive species.

Executive Order 13061 — American Heritage Rivers

This executive order establishes a program designed to assist communities in revitalizing their
rivers and riverfront areas. Fourteen self-nominated rivers were designated in July 1998 as
American Heritage Rivers. Each river is matched with a River Navigator, a federal employee who
acts as a liaison between the communities along the river and programs that can provide
technical and financial assistance to aid them in meeting their goals.

Fifty-eight communities along the Upper Mississippi River from Bemidji, Minnesota to St. Louis,
Missouri (including the Twin Cities) comprise one of the 14 American Heritage Rivers
designations.

State of Minnesota Laws and Regulations

At the state level, water law is organized into a series of statutes and rules. Minnesota Statutes
103A through 103G constitute water law in Minnesota. This chapter discusses water-related
Minnesota statutes of importance to MNRRA. Implementation of these statutes via their
associated rules is not discussed. However, the actual language of these statutes and
associated rules is available at: http://www.leg.State.mn.us/leg/statutes.asp.

Minnesota Statute (MS) 84 — Department of Natural Resources

This chapter includes the powers and duties of the Department of Natural Resources
commissioner and addresses issues related to public lands, parks, timber, water, minerals and
wild animals of the State.

MS 103A — Water Policy Information

Regulatory policy is defined within this chapter. Policy related to wetlands, hydropower, ground
water management, rainwater conservation, soil and water conservation, floodplain management,
scenic river protection, marginal and erodable land and water law policy are defined and
addressed in this statute.

MS 103B — Water Planning and Project Implementation
Water planning and project implementation are addressed — it specifically creates and defines
plans, programs, districts, commissions, organizations and boards to protect water resources.

Metropolitan Surface Water Management Act (MS 103B.201-255) — This act was
approved in 1982. The act was originally included in Chapter 509 (and was commonly
referred to as 509 planning) and was later re-codified as MS 103B. This chapter
mandates the development and implementation of watershed management plans by
Watershed Management Organizations (WMO) for all 46 watersheds within the seven-
county Twin Cities Metropolitan Area. This chapter further requires that each city or
township in the Metropolitan Area develop and administer its own plan. Each city or
township must demonstrate that its plan is consistent with all other plans in the affected
watersheds. The Minnesota Department of Natural Resources, Minnesota Pollution
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Control Agency, Department of Health, and Metropolitan Council must review and
approve each city and township plan before it receives final approval by the Board of Soil
and Water Resources.

Watershed management organizations can be administered under three different
frameworks: as watershed districts, as joint powers agreements among municipalities, or
under county government (with the exception of Hennepin and Ramsey counties which
are unable to administer WMOs under county government). Within the metro area, 14
watershed management organizations are organized as watershed districts, 23 as joint
powers agreements and several are organized under county government.

Metropolitan counties in 1987 were given the authority to prepare and adopt ground
water plans through M.S. 103B.255. That authority provided a mechanism for counties to
set priorities, address issues, and build local capacity for protection and management of
ground water. All counties in the Metropolitan Area have approved ground water plans
except Anoka County. Anoka County, though not participating in the official metropolitan
ground water planning process, has prepared a ground water protection assessment.

Comprehensive Local Water Management Act (MS103B.301 to 355) — This
chapter encourages counties to develop and implement comprehensive water
management plans. While the plans are voluntary, various state grants and even some
federal monies require a county to adopt a local water management plan that is updated
periodically. There are 80 counties with water management plans outside of the
Metropolitan Area, which has implications for broader watershed management.

MS 103C — Soil and Water Conservation Law

The Soil and Water Conservation Law authorized the creation of Soil and Water Conservation
Districts. This chapter also covers cooperation between districts and other public agencies,
addresses powers and duties of the Board of Water and Soil Resources (which has oversight for
local activities related to this law) and covers project determination and assessments.

MS 103D — Minnesota Watershed Act

The Minnesota Watershed Act provides a means for local governments to engage in cooperative
planning and policy activities on a watershed basis to solve and prevent local water-related
problems. The Act gives county boards, city councils, or landowners within one or more
watersheds the right to petition the Board of Water and Soil Resources to establish watershed
districts. Watershed Districts are special purpose units of local government that are given broad
authorities including adoption of rules with the power of law to regulate, conserve and control
water use, acquire, construct and operate drainage systems, dams, dikes, reservoirs, and water
supply systems, and enter upon lands within and without the district to make surveys and conduct
investigations.

MS 103F — Protection of Water Resources
This chapter addresses the protection of water resources, specifically, among others, shoreland
development, Wild and Scenic Rivers, and floodplain management.

Floodplain Management Law (MS 103F.101-155) — Minnesota’s Floodplain
Management Act (1969) addresses the reduction of flood damages though floodplain
management activities. It stresses nonstructural measures such as floodplain zoning and
flood proofing. The Act requires the Department of Natural Resources, in conjunction
with other state agencies, to map floodplains, determine the probability of different
flooding scenarios, identify measures to mitigate against flood damage and enforce
compliance among local governments responsible for adopting local floodplain zoning
ordinances.
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Shoreland Management Act (M.S. 103F.201) — The Shoreland Management Act
(1969) provides guidance for the wise development of lands bordering lakes and rivers.
The Department of Natural Resources (DNR) administers the Shoreland Management
Program. The Act defines river shorelands as land within 300 ft (91 m) of a public water
course or the landward extent of the delineated floodplain, whichever is greater. The
DNR classified the State’s public waters for allowable intensity of shoreland development.
The DNR developed minimum standards for each classification for land uses, structure
placement, lot sizes, shoreland alterations, and construction of sanitary facilities.
Counties and municipalities with shoreland areas covered by the Act must adopt and
enforce shoreland zoning ordinances that meet or exceed the minimum standards as
developed by the DNR, when and if directed to do so by DNR. Since all Mississippi River
shore areas are covered by the standards in Executive Order 79-19 that created the
Mississippi River Corridor Critical Area, and since those standards are more restrictive
than statewide shoreland standards and cover a larger geographic area, DNR will not
likely direct local governments to develop shoreland management ordinances for the
Mississippi River.

Wild and Scenic Rivers Act (MS 103F.301-345) — The intent of this act is to
preserve and protect rivers in Minnesota that have outstanding scenic, recreational,
natural, historical, scientific and similar values. The act addresses eligibility, designates
three protected classes (wild, scenic, and recreational), and outlines the procedure to be
followed in the development of a management plan. Six river segments in the state have
been protected under this act, including the Mississippi River from St. Cloud to Anoka.
Six miles of this State Wild and Scenic River overlap with the first six miles of MNRRA
within the cities of Ramsey and Dayton.

Clean Water Partnership Law (MS 103F.701-761) — This law addresses the
protection and improvement of surface and ground water in the State through financial
and technical assistance to local units of government. The purpose of this law is to
control water pollution associated with land use and land management activities and to
provide a legal basis for state implementation of federal laws controlling nonpoint source
water pollution.

MS 103G — Waters of the State

This statute includes the commissioner’s authority, public water use and designation, wetlands,
work affecting public water, water diversion and appropriation, permit procedure, water level
establishment and control, dam construction and maintenance, flowage easements, water
aeration and deicing, harvest and control of aquatic plants, sunken log recovery, and streams.

MS 103H — Ground Water Protection Act

This chapter addresses ground water issues including sensitive area protection, development of
best management practices, quality monitoring requirements, health risk limits, and pollution
management.

MS 115 — Water Pollution Control; Sanitary Districts

Chapter 115 addresses issues concerning water pollution control, sanitary districts, municipal
water pollution control, individual and alternative discharging sewage treatment systems, regional
sanitary sewer districts, water supply systems, and wastewater treatment facilities.

State Water Pollution Control Act (MS 115.01-09) — This act addresses storm
water issues and the National Pollutant Discharge Elimination System (NPDES). The
Minnesota Pollution Control Agency has authority to establish and apply standards,
procedures, rules, orders, variances, etc. to be consistent with the federal Clean Water
Act, including NPDES. It outlines public notice for NPDES permit applications, provisions
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for storm water permits, general permits, compliance with non-degradation and mitigation
requirements of agency water quality rules, and regulation of storm water discharges.

Regional Sanitary Sewer District Law (MS 115.16-67) — This act established
sanitary sewer districts as a municipal corporation and subdivision of the State
responsible for acquiring, constructing, improving, extending, operating, and maintaining
facilities for the collection, treatment, and disposal of sewage and industrial and other
wastes received from sewer systems of all municipalities within their corporate limits.

MS 116 — Pollution Control Agency
This act creates and addresses the powers of the Minnesota Pollution Control Agency.

MS 116A — Public Water and Sewer Systems
This chapter outlines the purpose for the establishment of pubic water and sewer systems and
addresses the power of county boards to construct and maintain such facilities.

MS 116G Critical Areas Act and Executive Order 79-19

The legislature found that the development of certain areas possessing important historic,
cultural, or aesthetic values or natural systems that perform functions of greater than local
significance could result in irreversible damage to these resources, decrease their value and
utility for public purposes, or unreasonably endanger life and property. The State should identify
these areas of critical concern and assist and cooperate with local units of government in
preparation of plans and regulations for wise use of these areas. This chapter discusses
selection criteria, preparation, review, and approval of plans and regulations, development
permits, and protection of landowners’ rights.

The Mississippi River and its adjacent corridor in the Twin Cities Metropolitan Area were
designated a State Critical Area in 1976 through Executive Order 120. The order was renewed in
1979 through EO 79-19 and subsequently made permanent; it has since been referred to as
Executive Order 79-19. The purposes of designating the Mississippi River corridor a State
Critical Area include preventing and mitigating irreversible damage to this resource, preserving
and enhancing its natural, aesthetic, cultural and historical value for public use, and protecting the
river as an essential element of the transportation, sewer and water and recreational systems.
Local units of government and regional agencies are required to adopt critical area plans and
regulations and capital improvement programs that comply with the executive order. The
standards in the executive order that must be followed by local governments include:
minimization of runoff, improvement of quality of runoff, minimization of site alternation, protection
of bluffs, retention of existing vegetation, and site plan review and approval. The executive order
designates the DNR (originally the Environmental Quality Council, but the authority was
transferred in 1995) as the lead agency to coordinate the preparation, submission, revision and
modification of land use plans, zoning ordinances, zoning amendments, capital improvement
programs, and other regulations which are prepared by local units of government and regional
and state agencies. In 1988, Congress used the same boundary as the Mississippi River
Corridor Critical Area when it created MNRRA. In 1991, the legislature designated the MNRRA
as a State Critical Area in accordance with MS116G. MNRRA’s Comprehensive Management
Plan (National Park Service 1995a) incorporates by reference the Mississippi River Corridor
Critical Area and shares the same boundaries as the Critical Area.

MS 144.381-387 — Department of Health

This chapter also known as the Safe Drinking Water Act of 1977 describes the purpose and
authority of the Department of Health. It addresses safe drinking water, approval of design,
construction, and alteration of public water supplies, testing, inspection, emergency plans and
record keeping of facilities.
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MS 452.08 — St. Paul Water Utility

The city of St. Paul owns and operates its own water utility under the authority of this statute.
This utility provides clean water to St. Paul and some of its outlying suburban communities. The
utility operates intake, treatment, and distribution systems, and cooperates with local community
groups to improve water quality and provide wildlife benefits in the Vadnais Lake Area Water
Management Organization.

MS 473 — Metropolitan Land Planning Act

This chapter addresses the creation of the Metropolitan Council and regional issues including
transportation, recreational open space, solid waste disposal, aviation, water supply, wastewater
treatment, comprehensive planning, and housing and redevelopment.

MS 473H -- Metropolitan Agricultural Preserves Program

The Metropolitan Agricultural Preserves Act of 1980 established an agricultural land protection
program in the Twin Cities Metropolitan Area. This law protects important agricultural land in the
Twin Cities Metropolitan Area from competing land uses, protects the local agricultural economy
and supports businesses, promotes orderly and planned growth and development of urban and
rural land uses, and allows farmers to make long-term agricultural investments with the
assurance that their land can continue in agricultural use without interference from urban
pressures. Through this Act, local governments identify areas where agriculture is to be
preserved, where non-farm growth will be permitted and what standards apply to each area. This
statute also contains a provision that local governments may not enact ordinances or regulations
that restrict or regulate normal agricultural practices within an agricultural preserve unless the
restriction or regulation has a direct relationship to public health and safety.

The Metropolitan Council monitors participation in the Metropolitan Agricultural Preserves
Program. Legislation directs the Metropolitan Council to prepare annual reports summarizing
participation in the program, and to maintain maps illustrating lands certified for long term
agriculture and lands covenanted as agricultural preserve.

National Park Service Policies and Director’s Orders

The NPS Management Policies (National Park Service 2006) provide broad policy guidance for
the management of National Park System units. These NPS policies and guidelines broadly
require management of natural resources of the National Park System to maintain, rehabilitate,
and perpetuate the inherent integrity of aquatic resources. Section 4.6 of the management
policies specifically addresses water resource management including protection of surface waters
and ground water, water rights, water quality, floodplains, wetlands, and watershed and stream
processes. Itis NPS policy to determine the quality of park surface and ground water resources
and avoid, whenever feasible, the pollution of park waters by human activities occurring within
and outside of parks. Specifically, the NPS works with appropriate governmental bodies to:
achieve the highest possible standards available under the Clean Water Act for protection of park
waters, take all actions necessary to maintain or restore surface and ground water quality within
the parks to be in compliance with the Clean Water Act and all applicable laws and regulations,
and develop agreements with other governing bodies, where appropriate, to obtain their
cooperation in maintaining or restoring the quality of park water resources. NPS Management
Policies also direct the NPS to: manage watersheds as complete hydrologic systems, minimize
human disturbance to natural upland processes that deliver water, sediment, and woody debris to
streams, and manage streams to protect stream processes that create habitat features, including
floodplains, riparian systems, woody debris accumulations, terraces, gravel bars, riffles, and
pools.

In accordance with these management policies, the NPS will protect watershed and stream

features mainly by avoiding impacts to watershed and riparian vegetation and allowing natural
fluvial processes to proceed unimpeded. When conflicts between park infrastructure and stream
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processes are unavoidable, park managers will first consider relocating or redesigning
infrastructure, instead of manipulating streams. However, where stream manipulation is
inevitable, the NPS will use techniques that protect natural processes to the greatest extent
practicable. In addition, the NPS will allow natural shoreline processes to continue without
interference. Where human uses or infrastructure have altered the nature or rate of natural
shoreline processes, the NPS will investigate alternatives for mitigating such effects.

Director’s Orders (DOs) and Procedural Manuals

National Park Service DOs and procedural manuals describe the recommended procedures for
implementing service-wide policy. Those DOs and procedural manuals that pertain most directly
to water resources are described below.

o DO #77-1 and Procedural Manual #77-1: Wetland Protection: The purpose of DO #77-1
is to establish NPS policies, requirements, and standards for implementing Executive
Order 11990, Protection of Wetlands (42 FR 26961). The NPS adopts a goal of “no net
loss of wetlands.” In addition, the NPS will strive to achieve a longer-term goal of net
gain of wetlands service-wide. DO #77-1 directs NPS units to conduct park-wide wetland
inventories to help assure proper planning with respect to management and protection of
wetland resources and sets forth the standard for defining, classifying, and inventorying
wetlands. For proposed new development or other new activities or programs that are
either located in or otherwise have the potential for adverse impacts on wetlands, the
NPS will employ a sequence of: 1) avoiding adverse wetland impacts to the extent
practicable, 2) minimizing impacts that could not be avoided, and 3) compensating for
remaining unavoidable adverse wetland impacts via restoration of degraded wetlands.
Where natural wetland characteristics or functions have been degraded or lost due to
previous or ongoing human activities, the NPS will, to the extent appropriate and
practicable, restore them to pre-disturbance conditions. Where appropriate and
practicable, the NPS will not simply protect, but will seek to enhance natural wetland
values by using them for educational, recreational, scientific, and similar purposes that do
not disrupt natural wetland functions. A Wetland Statement of Findings (WSOF) must be
completed in accordance with procedures described in Procedural Manual #77-1
(Wetland Protection), when any NPS wetlands are adversely impacted. Procedural
manual #77-1 provides more detailed procedures by which the NPS will implement DO
H#77-1.

o DO #77-2 and Procedural Manual #77-2: Floodplain Management: DO #77-2 applies to
all proposed NPS actions involving floodplain development that could adversely affect the
natural resources and functions of floodplains or increase flood risks. In compliance with
Executive Order 11988, Floodplain Management, it is NPS policy to preserve floodplain
values and minimize potentially hazardous conditions associated with flooding.
Specifically, DO #77-2 directs the NPS to:

- protect and preserve the natural resources and functions of floodplains;

- avoid the long- and short-term environmental effects associated with the
occupancy and modification of floodplains;

- avoid support of floodplain development and actions that could adversely affect
the natural resources and functions of floodplains or increase flood risks; and

- restore, when practicable, natural floodplain values previously affected by land
use activities within floodplains.

When it is not practicable to locate or relocate development or inappropriate human
activities to a site outside and not affecting the floodplain, NPS will:

- prepare and approve a Floodplain Statement of Findings (FSOF), in accordance
with procedures described in Procedural Manual #77-2;
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- take all reasonable actions to minimize the impact to natural resources of
floodplains;

- use non-structural measures as much as practicable to reduce hazards to human
life and property; and

- ensure that structures and facilities are designed to be consistent with the intent
of the standards and criteria of the National Flood Insurance Program (44 CFR
Part 60).

Procedural Manual #77-2 establishes NPS procedures for implementing floodplain
protection and management actions for national park system units in accordance with DO
#77-2. The manual defines regulatory floodplains and the information required to
delineate floodplains, defines the information required to evaluate hazards associated
with the modification or occupation of floodplains, and provides requirements for
managing activities that impact floodplains.

o Reference Manual #77: Natural Resource Management: Reference Manual #77 offers
comprehensive guidance to NPS employees responsible for managing, conserving, and
protecting the natural resources found in national park system units. The Manual serves as
the primary guidance on implementing Service-wide natural resource management in units of
the national park system. Specific natural resources pertaining to water addressed in the
manual include the management, protection, and use of: fish and fishery resources,
freshwater resources, marine resources, nonnative species, shorelines, and marine,
freshwater, and barrier island resources.

Management Agencies

Management of the Mississippi River and associated waters within MNRRA is dispersed. Several
federal, state and local agencies are involved with different management activities. Some
management functions are performed primarily by a single agency. Other functions are shared
by federal and state agencies. Some functions, however, are spread across many jurisdictions,
which can lead to conflicts, multiple interpretations of rules, and patchy management success.

Management by federal agencies

U. S. Army Corps of Engineers (ACOE)

The ACOE has a role in designing, building, and operating water resource and other civil works
projects for the purposes of maintaining navigable waterways and flood protection. The agency
issues permits for the placement of structures, dredging and filling of navigable waters under
Section 10 of the Rivers and Harbors Act. It also regulates the discharge of dredged or other fill
into all waters of the U. S. under Section 404, Clean Water Act. No section 404 permit may be
issued by the ACOE without a section 401 certification from the Minnesota Pollution Control
Agency that the discharge of dredged or fill material will not violate state water quality standards.
The ACOE operates and maintains a 9-foot navigation channel from north Minneapolis (above St.
Anthony Falls) downstream, including operating locks and dams as well as dredging and other in-
river construction to maintain the navigation channel.

The ACOE also has enforcement authority to prohibit placement of any refuse or debris in a river
or on the bank that may be washed into the river and obstruct navigation (Sec. 13, Rivers and
Harbor Act).

The ACOE operates reservoirs on the upper Mississippi River based on guidelines established in
an informal agreement with the State of Minnesota. The original authorized purpose for the
Corps dams was to provide low flow augmentation for navigation on the Mississippi River as far
south as the Twin Cities of St. Paul and Minneapolis. However, flood control, recreation,
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hydropower, water supply, and enhanced fish and wildlife production have subsequently been
added as authorized project purposes.

National Park Service (NPS)

The NPS has responsibility for the 72-mile (116 km) Mississippi National River and Recreation
Area in the Twin Cities Metropolitan Area, a unit of the national park system designated in 1988.
The authorizing legislation for this national park unit mandates that the NPS review all federally
funded or federally permitted activities in the corridor. The NPS has no direct management or
regulatory authority except on the few acres of islands owned by it. The remainder of the 54,000-
acre (nearly 22,000 hectare) MNRRA is under the jurisdiction of other federal, state and local
government units, through existing authorities. The NPS works in partnership with the 21 cities,
four townships and five counties within the MNRRA as well as state and federal agencies,
nonprofit organizations, commercial interests and individuals to realize goals set forth in the
comprehensive management plan (National Park Service 1995).

U.S. Coast Guard

The Coast Guard maintains the river channel buoy system and enforces safety standards and
laws related to navigation-related vessels. They enforce some pollution laws, set bridge height
standards, and inspect barges and recreational and commercial vessels.

U. S. Fish and Wildlife Service (USFWS)

The Fish and Wildlife Coordination Act of 1934 mandates that all federal agencies consult with
the USFWS on permit and license applications involving water development projects. Section 7
of the Endangered Species Act mandates that all federal agencies consult with the USFWS to
ensure that actions do not jeopardize federally listed species. The USFWS has direct
management responsibility for the Minnesota Valley National Wildlife Refuge, adjacent to
MNRRA, and the Upper Mississippi National Wildlife and Fish Refuge, 44 miles (71 km)
downriver of MNRRA.

U.S. Environmental Protection Agency (EPA)

The EPA establishes standards for water quality management, drinking water safety, solid and
hazardous waste disposal, toxic substance management, air quality control and general
environmental quality review. Most enforcement is delegated to the states with EPA oversight.
The EPA may veto a 404 permit, and it may initiate the lead federal role for certain cases. In
Minnesota the primary enforcement role for water quality is filled by the Minnesota Pollution
Control Agency.

Federal Energy Regulatory Commission (FERC)

FERC has jurisdiction over all non-federal hydroelectric power facilities that are located on or use
water from a navigable stream, produce power that affects interstate or foreign commerce, are
located on federal land, or use water impounded by a federal dam. The commission must issue a
license before any such facility could be built. FERC operates under authority of the Federal
Power Act (1920), the Public Utilities Regulatory Policies Act, the Electric Consumers Protection
Act (1986) and the Energy Policy Act (1992). There are five dams within MNRRA that involve
FERC licenses.

U.S. Geological Survey (USGS)

The USGS is primarily responsible for collecting data on natural resources and the physical
environment. This includes information on geological and biological resources, water resources,
maps and mapping, and earthquakes and other natural disasters. As such it is the lead research
agency for the U.S. Department of Interior.
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Management by the state of Minnesota

Minnesota Department of Agriculture

The Minnesota Department of Agriculture is the lead agency in soil and water conservation
programs and other programs designed to protect agricultural land. It administers several laws
that prevent surface and ground water pollution from agricultural practices, such as pesticide
application. It also has regulatory authority in preventing and cleaning up ground water
contamination from agricultural chemicals, including pesticides and fertilizers.

Minnesota Board of Water and Soil Resources (BWSR)

The BWSR is the State’s administrative agency for 91 soil and water conservation districts, 46
watershed districts, 23 metropolitan watershed management organizations, and 80 county water
managers. The agency'’s purpose, working through local government, is to protect and enhance
the State’s soil and water resources by implementing the State’s soil and water conservation
policy, comprehensive local water management, and the Wetland Conservation Act as it relates
to 41.7 million acres (16.9 million hectares) of private land in Minnesota.

Water-related core functions and associated statutes for this agency are:

e Direct private land soil and water conservation programs through the action of soil and
water conservation districts, counties, cities, townships, watershed districts and water
management organizations (MS 103C, 103D, 103F);

e Link water resources planning with comprehensive land use planning (MS 103B);

e Provide resolution of water policy conflicts and issues (MS 103A.211, 103A.305,
103A.315, 103A.311);

¢ Implement the comprehensive local water management acts (MS103B.201, 103B.305,
103B.301); and

e Administer the Wetland Conservation Act (MS 103G).

Although the Board encourages integrated water planning, surface and ground water planning
are essentially dealt with separately in the Metropolitan Area. Surface water planning is
addressed through the plans of watershed management organizations/watershed districts,
whereas ground water planning is addressed through the Comprehensive Local Water
Management Act (MS 103B).

Minnesota Department of Health (MDH)

MDH is a public health agency that works with local public health agencies, federal health
agencies, and other organizations to operate programs that promote clean water and related
issues. It provides oversight for public water supply systems, develops and enforces safe
drinking water standards, and administers the well-head protection program. An additional
responsibility is the collection of information regarding the concentration of bioaccumulative
chemicals in fish and publishing fish consumption advisories.

Minnesota Department of Natural Resources (MDNR)

The purpose of the MDNR is to: conserve and manage the State’s natural resources, provide
outdoor recreation opportunities, and provide for commercial uses of natural resources in a way
that creates a sustainable quality of life. The agency manages the State’s fisheries, forests and
parklands and also has a significant role in managing the State’s water resources, including
administration of the floodplain and shoreland management programs.

The MDNR manages surface and ground water withdrawals in the State. State law requires an
appropriation permit for withdrawals exceeding either 10,000 gallons per day (nearly 38,000
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liters) or one million gallons (3.8 million liters) per year. The MDNR evaluates each water
appropriation permit application to determine potential impacts on the water resource, other
resource users, and fish and wildlife habitat, and assesses the efficiency of the proposed water
use.

Minnesota statutes identify the priority of water uses during periods of limited water availability.
Water uses, ranked according to highest priority, are as follows:

1. domestic water supply and power production that meets contingency planning
requirements;

withdrawals of less than 10,000 gallons (38,000 liters) per day;

irrigation and processing of agricultural products;

power production that does not meet contingency planning requirements; and
non-essential water uses.
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The MDNR bears responsibility for examination, maintenance, and repair of state-owned dams.
It also inspects all private and public dams and associated structures and administers a grant
program to local governments that provides up to 50 percent of the cost to repair locally owned
dams.

The MDNR regulates activities pertaining to physical changes in the channel, current, or cross-
section of protected waters including docks, boat ramps, shore protection, and drainage
construction. Jurisdiction with regard to physical changes in protected water courses is limited to
the elevation at the top of the channel bank. It also regulates protected riverine wetlands along
with reservoirs and other types of wetlands. Under the current regulatory guidelines, the MDNR
requires a permit for some activities.

The MDNR is the primary state agency involved in managing public lands located in river
corridors. For example it maintains public access ramps and drop-in points for boating and
canoeing on rivers in Minnesota.

The MDNR manages and develops spawning areas, constructs rough fish barriers, and obtains
easements along streams for aquatic management and fishing access. A 1992 amendment to
Minnesota’s Outdoor Recreation Act provided the MDNR with the statutory authority to acquire
property and easements for aquatic management. It identifies and acquires stream shoreland for
access by anglers and fisheries management personnel, for important habitat areas, and for
research on natural history.

The MDNR establishes standards for operating watercraft and approves local surface water use
ordinances. All owners of watercraft must obtain and display a MDNR license.

The MDNR has three primary roles associated with the Mississippi River Corridor Critical Area
Program. First, MDNR reviews existing ordinances that affect lands within the Critical Area for
their compliance with State Critical Area standards and guidelines. Adoption or amendment of
plans and ordinances affecting lands within the Critical Area are effective only after approval by
the MDNR. Second, in communities where the Critical Area plans and ordinances have become
effective, the local government unit must notify the MDNR area hydrologist at least 30 days
before action is taken for all development applications or variances requiring a public hearing or
discretionary action. Finally, in addition to the Critical Area Program, the MDNR will work with
local units of government to ensure compliance with the floodplain management program and the
state wild and scenic rivers program. The shoreland management program does not apply in the
Critical Area, and the wild and scenic rivers program only applies in Dayton and Ramsey.

Minnesota Pollution Control Agency (MPCA)
The MPCA is responsible for state-wide water quality planning, development of state water
quality standards, monitoring environmental quality, and enforcing environmental regulations.
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While the EPA provides leadership in the area of water quality under the Clean Water Act, the
MPCA designs programs and develops, administers, monitors and enforces standards to protect
and enhance the State’s surface and ground waters.

The MPCA regulates water pollution from both point and nonpoint sources. Point sources of
water pollution include domestic and industrial facilities that discharge treated wastewater to
surface water or land through distinct discharge points. The agency develops standards and
administers programs to control nonpoint source pollution from farmland, feedlots, construction
sites, septic systems, roadways, and other sources. Section 319 of the federal Clean Water Act
established a national program to control nonpoint sources of water pollution. MPCA’s Nonpoint
Source Management Program Plan is a requirement for Minnesota to remain eligible to receive
nonpoint source grant funds from the US Environmental Protection Agency under Section 319.

Under the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) Storm
Water Program is a comprehensive national program for addressing polluted storm water runoff.
Minnesota regulates the disposal of storm water through State Disposal System (SDS) permits.
The MPCA issues combined NPDES/SDS permits for construction sites, industrial facilities and
municipal separate storm sewer systems (MS4s).

As required by the Clean Water Act, MPCA publishes, every two years, an updated list of streams
and lakes that are not meeting their designated uses because of excess pollutants. The list,
known as the 303(d) list, is based on violations of water quality standards and is organized by
river basin. For each pollutant that causes a water body to fail to meet state water quality
standards, the federal Clean Water Act requires the MPCA to conduct a TMDL study.

Environmental Quality Board (EQB)

This Board develops state-wide policy and engages in planning activities relating to
environmental issues affecting rivers and watersheds. Under the Minnesota Environmental
Policy Act, the EQB has the authority to request an environmental review of certain projects
affecting the State’s rivers and watersheds. The EQB also promulgates and oversees regulations
regarding the preparation of environmental impact statements and environmental assessment
worksheets.

Management at the regional level

Metropolitan Council

The Metropolitan Council is a regional planning agency serving the seven-county Twin Cities
Metropolitan Area. The Metropolitan Council looks across municipal and county lines, providing a
focus on how regional issues of land use, growth patterns and regional services affect the Twin
Cities’ water resources. The Metropolitan Council coordinates the planning and development of
major systems (e.g., bus and light rail system, wastewater, housing, parks, and regional water
resources) in Minneapolis/St. Paul and their surrounding communities. With respect to river
corridor development, the Metropolitan Council, which owns and operates the regional sewage
system, works with developers and local governments to implement its water quality protection
policies.

The Metropolitan Council reviews and comments on the watershed plans prepared by watershed
management organizations as well as water management plans prepared by local units of
government as a component of their local comprehensive plans. In addition, the Metropolitan
Council provides technical assistance to counties, cities, and towns on issues relating to water
resources.

With regard to the Mississippi River Corridor Critical Area, the Metropolitan Council reviews
existing plans and ordinances that affect lands within the Critical Area, makes recommendations
to DNR prior to approval, and provides technical assistance to communities in amending or
adopting plans to become consistent with Executive Order 79-19.
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State law (MS 473.145) directs the Metropolitan Council to prepare a comprehensive
development guide for the Metropolitan Area. The development guide consists of the 2030
Regional Development Framework and four system plans for transportation, aviation, wastewater
and regional recreation open space, and related policy statements, goals, standards, programs
and maps describing how it will achieve its charge. The 2005 Water Resources Management
Policy Plan replaces the 1996 plan (www.metrocouncil.org/planning/environment/WRMPP/WRMPP2005.htm).
This policy plan was developed in response to MS 473.157.

Management at the local level

There are 21 cities and four townships in the five counties that encompass the MNRRA corridor.
Local governments have broad planning and regulatory control over development in the corridor.
Each of these political entities has regulatory power over land and water use through a variety of
departments, agencies, commissions, etc. Minnesota state law gives these local governments
primary authority over land use regulation. Local governments are often responsible for
enforcement of standards written by state and county level agencies or the state legislature.

Counties
In Minnesota, counties are often responsible for the creation, implementation and enforcement of
local water management plans.

Municipalities and Townships

These entities have regulatory authority over activities within their boundaries that are in addition
to federal, state, county, and other local regulations and ordinances. Municipalities and
townships are required to prepare plans to address water quality issues within their borders.
These plans are prepared in support of the watershed management plans for the watershed
management organization within which the city or township lies.

Soil and Water Conservation Districts

These districts are political subdivisions of the State whose boundaries generally coincide with
county boundaries and whose purpose is to encourage private landowners to conserve soil and
water resources through technical assistance, funding, and educational services. Management
practices tend to emphasize prevention and reduction of soil erosion, sedimentation, and
nonpoint source pollution.

Watershed Districts (WD) and Watershed Management Organizations (WMO)

Watershed districts are local units of government that work to solve and prevent water-related
problems. The boundaries of districts follow those of a natural watershed and are governed by a
board of managers appointed by the boards of county commissioners that have land in the
district. A WMO is a watershed district wholly within the Metropolitan Area or a joint powers entity
established wholly or partly in the Metropolitan Area by special law or agreement to perform some
or all of the functions of a watershed district. The functions of WDs may include: development
and implementation of a watershed management plan, review and approval of local water
management plans, regulation of the use and development of land, and construction, repair,
improvement and management of drainage systems. There are 23 WMOs and 14 WDs in the
Metropolitan Area. The Upper Mississippi Basin Information Document (Minnesota Pollution
Control Agency 2000b) provides detailed information on these WDs and WMOs.

In the Metropolitan Area, WMOs are responsible for the local water planning. WMOs prepare
watershed management plans in response to the Metropolitan Surface Water Management Act
and the Watershed Management Act (MS 103A-G). Minnesota Statutes 103D and 103B outline
watershed district responsibilities and authorities. State agencies along with the Metropolitan
Council review and comment on watershed management plans and provide comments to the
BWSR for its use in approval of the plans. Local governments are also required to complete local
water plans within two years after all of the WMOs that they are part of have approved watershed
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plans. The Metropolitan Council reviews local water plans and these plans are a required
element of city and township comprehensive land use plans.

Related Management Plans and Programs

Comprehensive Management Plan for MNRRA (National Park Service 1995a)

This comprehensive management plan serves as the general management plan for MNRRA,
providing guidance for managing the corridor for the next 10-15 years. The plan provides a policy
framework for coordinated efforts to protect and interpret the nationally significant resources of
the Mississippi River corridor and for analyzing other federal, state, or local plans and individual
actions in the area. It is a conceptual, policy and program-level plan concentrating on corridor-
wide concerns. Except for proposed NPS facilities, it does not address site-specific issues. Such
issues will be addressed on a case-by-case basis by local communities using the broad visions,
general concepts, and corridor-wide policies articulated in the Comprehensive Management Plan
as a guide. Local governments have the flexibility to tailor the plan to their section of the river and
address site-specific issues within the overall framework of the comprehensive management
plan.

This plan adopts and incorporates by reference the State Critical Area program, wild and scenic
rivers program, and other applicable state and regional land use management programs that
implement the visions identified above. This plan does not create another layer of government
but rather stresses the use of existing authorities and agencies to accomplish the policies and
actions developed for the corridor.

The general concept for implementation prescribes a two-tier approach to achieving MNRRA plan
consistency through local government planning and management.

Tier 1 -- The existing Mississippi River Corridor Critical Area Program will remain in
place, and implementation of this program will be improved. Critical area program
oversight will be transferred from the Minnesota Environmental Quality Board to the
MDNR, and increased funding will be made available for program implementation in the
MNRRA corridor. Local governments will be required to continue to administer a critical
area ordinance and have a critical area plan in place.

Tier 2 -- Local governments could voluntarily move to a second tier of planning and
management by updating their community plans and ordinances to incorporate the land
use, resource protection, and open space policies described in the comprehensive
management plan. Funding will be requested to assist local governments in updating
their plans and ordinances to substantially conform to the new concepts and higher
standards in the MNRRA plan, and technical assistance will be available from the
Metropolitan Council for plan development and from the MDNR for ordinance
development. Ordinance implementation will be overseen by the MDNR in the same way
it oversees the critical area program.

Mississippi Scenic Riverway

The Mississippi River between the cities of St. Cloud and Anoka was designated as a State Wild
and Scenic River in 1976, under authority of the Minnesota State Wild and Scenic Rivers Act
(M.S. 103F.301-103F.345). This legislation directs the MDNR to conduct studies, develop criteria
for classification and designation of rivers, and adopt rules to manage and administer the wild and
scenic rivers system. The designation procedure requires a management plan to be prepared for
each river within this system. The Mississippi Scenic Riverway Management Plan was updated in
2004 (http://files.dnr.state.mn.us/waters/watermgmt_section/wild_scenic/missplan_07-01-2004.pdf). Although this
section of river was eligible for inclusion in the National Wild and Scenic Rivers System as a
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state-administered segment, the state didn’t seek the federal designation due to a high level of
controversy at that time.

Mississippi River Resources Forum

The Mississippi River Resources Forum is a state and federal agency partnership for addressing
resource issues concerning the Upper Mississippi River system within the St. Paul District, U.S.
Army Corps of Engineers jurisdiction. Participating agencies include: the Corps, U.S. Fish and
Wildlife Service, U.S. Coast Guard, U.S. Environmental Protection Agency, Natural Resources
Conservation Service, National Park Service, and the Departments of Natural Resources and
transportation from Minnesota, Wisconsin, and lowa, and the Minnesota Pollution Control
Agency.

Mississippi River Environmental Pool Plans

Environmental Pool Plans are descriptions of what river managers and the public have identified
as the habitat and features necessary to reverse negative trends in habitat quality and move
towards a more sustainable ecosystem. These plans ultimately provide guidance in the
application of river management tools such as water level management, island stabilization and
creation, backwater dredging, and channel modifications.

These plans were prepared by the Fish and Wildlife Group at the request of the River Resources
Forum, and include plans for Pools 1-10 (http://www.mvp.usace.army.mil/rf/eppfinal.pdf ). The Forum
endorsed the plan for Pools 2-10 in 2003; however, the Forum has not endorsed the plan for Pool
1. The Pool 1 Plan was believed to be unrealistic because it could not be achieved without
sacrificing or significantly affecting other river uses such as congressionally mandated
commercial navigation.

Upper Mississippi River System Environmental Management Program (EMP)

The Upper Mississippi River System Environmental Management Program, authorized by the
Water Resources Development Act of 1986, is a federal-state partnership to monitor the natural
resources of the river system. This partnership involves a variety of federal (U.S. Army Corps of
Engineers, U.S. Fish and Wildlife Service, U.S. Geological Survey, and Natural Resources
Conservation Service) and State (lllinois, lowa, Minnesota, Missouri, and Wisconsin) agencies,
non-governmental organizations, and the general public. This program provides a combination of
monitoring, research, and habitat restoration activities, and originally consisted of five elements:
Habitat Rehabilitation and Enhancement Projects (HREP), Long Term Resource Monitoring
(LTRMP), Recreation Projects, Economic Impacts of Recreation, and Navigation Monitoring.
Presently, EMP is only comprised of two elements — HREP and LTRMP.

Upper Mississippi River System Navigation and Ecosystem Sustainability Program (NESP)

The Upper Mississippi River-lllinois Waterway System Navigation Feasibility Study, conducted by
the U.S. Army Corps of Engineers, was completed in September 2004 after more than 12 years
of study. The resulting study’s final recommendation includes the development of an
implementation program underpinned by comprehensive adaptive management to achieve the
dual purposes of ensuring a sustainable natural ecosystem and navigation system. The
Navigation and Environmental Sustainability Program (NESP) is a long-term program of
navigation improvements and ecological restoration for the Upper Mississippi River System over
a 50-year period. This program’s focus is threefold: 1) reduce or eliminate commercial traffic
delays, 2) improve national and regional economic conditions, and 3) restore, protect, and
enhance the environment.

The U.S. House of Representatives (in July 2005) and the U.S. Senate (in July 2006) have
approved authorization of NESP, which would include $1.58 billion over 15 years for ecosystem
restoration work in the river between Minneapolis and the mouth of the Ohio River. Some of that
work would occur within MNRRA. In fall of 2006, a conference committee was working on
resolving minor differences in the House and Senate versions of the bill.
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NESP would also lead to creation of a River Manager’'s Council made up of representatives of
nine federal agencies, five states and non-government organizations representing environmental,
navigation, levee district, recreation and agricultural interests. This council would establish broad
goals for managing the river system and prioritize ecosystem restoration projects.

Upper Mississippi River Basin Association (UMRBA)

The UMRBA was formed in 1981 as a successor to the defunct Upper Mississippi River Basin
Commission. The UMRBA is an interstate (Minnesota, Missouri, Wisconsin, lllinois, and lowa)
organization that maintains communication and cooperation among the states on matters related
to water planning and management. The five member states of the UMRBA are represented by
gubernatorial appointees that usually have water resource management responsibilities. Six
federal agencies also participate in the UMRBA as advisory members — the U.S. Army Corps of
Engineers, Department of Agriculture (Natural Resources Conservation Service), Department of
Homeland Security (Coast Guard and Federal Emergency Management Agency), Department of
the Interior (Fish and Wildlife Service, Geological Survey), Department of Transportation
(Maritime Administration), and U.S. Environmental Protection Agency.

The purpose of UMRBA is to facilitate dialogue and cooperative action regarding water and
related land resource issues. In particular, UMRBA will:

e serve as a regional interstate forum for the discussion, study, and evaluation of river-
related issues of common concern;

o facilitate and foster cooperative planning and coordinated management of the
region’s water and related land resources;

e create opportunities to exchange information among the states and federal agencies;
and

e develop regional positions on river resource issues and serve as an advocate of the
states’ collective interests before Congress and the federal agencies.
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Regional Setting

The Mississippi River is the second longest river (2,350 mi, or 3 782 km) in the U S., after the
Missouri River. It drains a large watershed area (1.2 m|II|on mi?, 3.1 million km? ) covering
approximately 40 percent of the country (all or part of 31 states) making it the third largest
watershed in the world. It originates in Lake Itasca at an elevation of 1,475 ft (450 m) and flows
through several glacial lakes above the Twin Cities of Minneapolis and St. Paul. Between the
Twin Cities and St. Louis, several tributaries (e.g., the Minnesota, lllinois, and Des Moines Rivers)
drain important agricultural lands. The Missouri River joins the Mississippi at St. Louis. Itis the
longest tributary, and constitutes more than 40 percent of the Mississippi drainage area, while
furnishing about 20 percent of the total discharge. South of Cairo, lllinois and the confluence with
the Ohio River, the Mississippi enters a wide, low valley that was once an embayment of the Gulf
of Mexico. Here, the meandering channel route to New Orleans is almost three times as long as
the valley. The Mississippi River enters the Gulf of Mexico (mean annual discharge of 640, OOO
ft’s, 18, 123 m®/s) about 100 mi (161 km) downstream of New Orleans through a 10,100 mi®
(26,159 km? ) delta. Based on drainage area and mean annual discharge, the Mississippi River is
the largest river in the U.S. (Iseri and Langbein 1974); via annual discharge the Mississippi is the
sixth largest river in the world (Berner and Berner 1996).

The Upper Mississippi River System (the basin upstream of the mouth of the Ohio River) is the
only river system in the U.S. formally recognized by Congress as a nationally significant
ecosystem and a nationally significant commercial navigation system. As part of this recognition,
the Water Resources Development Act of 1986 established a Long-Term Resource Monitoring
Program (LTRMP), an element of the U.S. Army Corps of Engineers’ Environmental Management
Program, but implemented by the U.S. Geological Survey in cooperation with the five system
states. A milestone for the LTRMP was the “Ecological Status and Trends Report of the Upper
Mississippi River System 1998” which synthesized the first 10 years of study (U.S. Geological
Survey 1999; http://www.umesc.usgs.gov/reports_publications/status_and_trends.html). In that report, Theiling
(1999) summarized the human history of the Upper Mississippi River System. The most
ecologically significant anthropogenic change to the Upper Mississippi River System was the
construction of the 9-foot navigation channel and 29 locks and dams on the Mississippi River
under the Rivers and Harbors Act of 1930. These navigation dams created a stair-stepped
system of lake-like pools that enabled boats to negotiate obstacles and cross the elevation
gradient and 670 miles (1,078 km) between Minneapolis and St. Louis (Figure 3). Upper and
Lower St. Anthony Falls, Lock and Dam 1, and Lock and Dam 2 are in the Twin Cities
Metropolitan Area and MNRRA.

The Mississippi River Basin, upriver from Lock and Dam 2 in the lower Twin Cities Metropolltan
Area and extendlng north to the river source at Lake Itasca, covers approximately 22,450 mi®
(58,145 km? ) (Figure 4). The Mississippi River flows approximately 579 miles (932 km) from Lake
Itasca to Lock and Dam 2. If the basin area for the Minnesota River, a major trlbutary of the
Upper Mississippi River, is included, the total basin area expands to 39,400 mi? (102,045 km? )-
The MNRRA boundaries extend downriver to include the confluence with the St. Croix River. The
St. Croix basin adds an additional 7,760 mi* (20,098 km®) of area that influence the Mississippi
River within MNRRA (Table 1).

Major tributaries of the Mississippi River upstream of MNRRA include the Leech Lake, Swan,

Willow, Pine, Gull, Skunk, Clearwater and Elk Rivers. Within MNRRA, maijor tributaries are the
Crow, Rum, Minnesota and St. Croix Rivers (Table 1).
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Figure 3. Elevation profile of the Upper Mississippi River System showing the increase in low-
flow river stage caused by navigation dams (numbered 1-27). The river at flood stage exceeds
stages required for navigation and is allowed to flow freely through and over dams (after Theiling
1999).

In Minnesota, the Mississippi River is impounded by 10 dams from the headwaters through the
MNRRA corridor (Table 2). Reservoirs on Gull and Leech Lakes and the Pine River are part of
the Upper Mississippi River Headwater Reservoir Project, along with Sandy Reservoir and two
reservoirs on the Upper Mississippi River main stem, Pokegama and Winnibigoshish. The U.S.
Army Corps of Engineers completed the Mississippi River Headwaters Dams in 1912 to augment
flows in the Mississippi River for navigation. Today, these dams are operated for the general
public good and tribal trust requirements, which include flood control, recreation, and fish and
wildlife considerations (U.S. Army Corps of Engineers 2001). The Corps-operated headwaters
reservoirs are drawn down in winter and store spring runoff to reduce flooding. River regulation
at the main stem Mississippi River dams is very close to run-of-river. During all but the very
lowest levels of the river discharge, river flow is more than adequate to meet all present water
withdrawal needs (U. S. Army Corps of Engineers 2001).

The guidelines, regulations and general plan for operating the Mississippi River Headwaters
reservoirs are contained, for the most part, in the 1963 Master Regulation Manual [revised in
1968 (U.S. Army Corps of Engineers 1969)]. However, the U.S. Army Corps of Engineers and
the U.S. Forest Service will complete in 2006 a jointly sponsored, long-range operating plan study
(Reservoir Operating Plan Evaluation, or ROPE) for the Headwaters reservoirs (see
http://www.mvp.usace.army.mil/navigation/default.asp?pageid=143). The primary purpose of this study is to
evaluate alternative plans for each of the federal reservoirs and attempt to improve system wide
operations of all the reservoirs. An important aspect of this study will be an assessment of the
opportunity to restore, to the extent possible, natural hydrologic variability.
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Metropolitan Area and MNRRA boundaries (from http://www.esg.montana.edu/gl/huc/07.html). HUC =
Hydrologic Unit Code.

Tributary HUC Watershed Perennial Intermittent Total Road

Area Stream Length | Stream Length Length
mi® (km?) mi (km) mi (km) mi (km)

Crow 07010204 2,764 710 1,151 6,729
(7,159) (1,143) (1,852) (10,829)

Rum 07010207 1,561 600 462 3,221
(4,043) (966) (744) (5,184)

Minnesota | 07020012 16,951 720 391 5,544
(43,902) (1,159) (629) (8,922)

Twin Cities | 07010206 1,081 333 3 8,405
(Metro) (2,800) (536) (5) (13,527)

St. Croix 07030005 7,760 731 786 6,737
(20,098) (1,176) (1,265) (10,842)

Red River of the Morth Basin

---------

——————

Lowrer Mississippt
River Bagity
ez

)

Figure 4. Major river basins and
their sub-watersheds in Minnesota
(used with permission from the
Minnesota Department of Natural

Resources;

http://www.dnr.state.mn.us/watersheds/ma

p.html). Minnesota’s Upper
Mississippi River Basin consists of
the following watersheds:
Mississippi River headwaters (No.
7); Leech Lake River (No. 8);
Mississippi River, Grand Rapids
(No. 9); Brainerd (No. 10); Pine
River (No. 11); Crow Wing River

(No. 12);

Redeye River (No. 13); Long
Prairie River (No. 14); Sartell (No.
15); Sauk River (No. 16); St.
Cloud (No. 17; North Crow River
(No. 18); South Crow River (No.
19); Mississippi River Metro (No.
20); Rum River (No. 21); St.
Croix River (No. 34-37);
Rush/Vermillion Rivers (No.

38); and Cannon River (No. 39).
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Table 2. Dams on the main stem Upper Mississippi River upstream of and within the MNRRA
corridor (after U.S. Army Corps of Engineers 2001). Dams marked with an *’ are part of the
Mississippi River Headwaters Reservoirs Project of the U.S. Army Corps of Engineers.

Dam

| Location

Owner/Operator

| Primary Purpose

Upstream of the MNRRA corridor

Stump Lake Bemidji Ottertail Power Co, hydropower
Knutson Cass Lake U.S. Forest Service recreation
Winnibigoshish* Deer River Corps of Engineers flow augmentation,
flood control,
recreation
Pokegama Lake* Grand Rapids Corps of Engineers flow augmentation,
flood control,
recreation
Blandin Grand Rapids Minnesota Power hydropower
Potlatch Brainerd Potlatch Corp. hydropower
Little Falls Little Falls Minnesota Power hydropower
Blanchard Royalton Minnesota Power hydropower
Champion Sartell Champion Int. hydropower
St. Cloud St. Cloud City of St. Cloud hydropower
Within the MNRRA corridor
Coon Rapids Coon Rapids City of Coon Rapids recreation,
abandoned
hydropower
Upper St. Anthony Minneapolis Corps of Engineers, hydropower,
Falls Xcel Energy navigation
Lower St. Anthony Minneapolis Corps of Engineers, hydropower,
Falls Xcel Energy navigation
Lock and Dam 1 St. Paul Ford Motor Co., hydropower,
Corps of Engineers navigation
Lock and Dam 2 Hastings Corps of Engineers, hydropower,
City of Hastings navigation

Physiography

Several broad classification schemes exist (Fenneman and Johnson 1946, Omernik 1987) that
integrate climate, hydrology, topography, soils and vegetation. The Ecological Classification
System is particularly noteworthy for Minnesota (http://www.dnr.state.mn.us/ecs/index.html). The Upper
Mississippi River Basin in Minnesota contains three of the provinces of the Ecological
Classification System (Figure 5a). Most of the basin is in the Laurentian Mixed Forest and
Eastern Broadleaf Forest provinces. The Prairie Parkland province encompasses only the upper
portion of the Minnesota River drainage.

The Laurentian Mixed forest province is the true forested region of Minnesota. It consisted of
continuous conifer, conifer-hardwood mix, or hardwood forest vegetation before settlement.
Topography is variable. Landforms range from lake and outwash plains to ground and end
moraines. Soils are in the Alfisol, Entisol, or Histosol orders.

The Prairie Parkland province covers most of the area in Minnesota occupied by tall grass prairie
before settlement. Topography is predominantly level to gently rolling. Major land forms include
lake plains and ground moraines. Soils are generally in the Mollisol order.

The Eastern Broadleaf Forest Province is a transitional area between prairie to the west and true
forest to the east. Topography varies from level in the plains to very steep in the southeastern
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portion of the province. Major landforms include lake plains, outwash plains, end moraines,
ground moraines, and drumlin fields. Soils are in the Alfisol, Entisol, Histosol or Mollisol orders.

ECS Section
Lake

ECS Province A N.Minnssona
Parklands Ontaria Peatlands MWarthern

5

u:
Resdl N. Minnesota s
Riwer - Drift & Lake

Valley Plains
3 outhern Superior
Upland
Minn
& ME lowa
Ea Marainal
Bro Forest Norih Central

Glaciated Palaoioic
Plains Plateau

Prairie Parkland

Figure 5. Ecological classification
System (ECS) for Minnesota from province
(A) through section (B) to subsection

(C) (used with permission from the Minnesota DNR;
http://www.dnr.state.mn.us/ecs/index.html).
Subsections (C) referred to in text

are as follows: Anoka Sand Plan

(blue); Big Woods (pink); St. Croix
Moraines and Outwash Plains

(brown); Oak Savanna (light green);

and Blufflands (blue-gray).

The Twin Cities Metropolitan Area and MNRRA are primarily in the Minnesota and NE lowa
Morainal section of the Eastern Broadleaf Province (Figure 5b). This section has several
subsections of importance to the Metropolitan Area and MNRRA (Figure 5c¢): 1) Anoka Sand
Plain, 2) Big Woods, 3) St. Croix Moraines and Outwash Plains, and 4) Oak Savannah. The
southern portion of MNRRA downriver of Lock and Dam 2 is in the Blufflands subsection of the
Paleozoic Plateau (Figure 5¢). Table 3 summarizes the important soil and vegetative
characteristics of these subsections.

Twin Cities Metropolitan Area

The seven-county Metropolitan Area (Figure 6) currently has approximately 2.7 million people,
based on the latest (April 2002) estimates by the Metropolitan Council. This represents a growth
of 2.5 percent since the 2000 Census. The Metropolitan Area also added an estimated 32,400
households from 2000 to 2002, up from the 2000 Census count of 1,021,454. The northern parts
of the Metropolitan Area are some of the fastest growing areas in the country (U.S. Army Corps of
Engineers 2001).
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Table 3. Soil and vegetative characteristics of the ECS subsections encompassed by the Twin
Cities Metropolitan Area and MNRRA (from http://www.dnr.state.mn.us/ecs).

Subsection (general location
within Metropolitan Area)

Soils

Vegetation

Anoka Sand Plain (northern)

Derived from fine sands and
include primarily droughty, upland
soils (Psamments) with some wet
prairie (Aquolls) and organic
(Hemists) soils

Pre-settlement — oak barrens and
openings, brushland on large
areas.

Present — sod and vegetable
crops extensively grown but oak
openings and oak barrens
abundant on sand plain.

Big Woods (western)

Derived from calcareous glacial till
and include primarily soils
developed under forests (Alfisols)
with some soils developed under
grassland (Mollisols).

Pre-settlement — Oak woodland
and maple-basswood forest were
common on irregular ridges.
Present — greater than 75% of
subsection is cropland with an
additional 5-10% pasture;
remaining is either upland forest
or wetland.

St. Croix moraines and outwash
plains (eastern)

Derived from mixed parent
materials on moraines and sandy
parent material on outwash
plains and include primarily
Alfisols with some Mollisols on
outwash plains

Pre-settlement — Oak and aspen
savanna were primary
communities, with some tall grass
prairie and maple-basswood
forest

Present — small areas of forest
present in eastern portion of unit,
but urban development continues.

Oak Savanna (southern)

Mosaic of Mollisols and Alfisols;
common soils include Aquolls,
Udolls (well drained prairie soils),
Udalfs (well drained forest soils),
and Aqualfs (wet forest soils

Pre-settlement vegetation — Bur
oak savanna with areas of
tallgrass prairie and maple-
basswood forest

Present — mostly farmed with
some urban development.

Blufflands (southern)

Predominately Udalfs with
localized Aquents along major
river floodplains.

Pre-settlement — tallgrass prairie
and bur oak savanna on ridge
tops and dry slopes with red oak-
white oak-basswood-black walnut
forests in protected valleys and
some prairie.

Present — About 50% woodland,
30% cropped, and 20% pasture.

The 2000 Census revealed that the Metropolitan Area experienced its largest population growth
in any decade in its history (http:/www.metrocouncil.org/Census/KeyFacts/7-county.htm). The population

growth of 353,333 recorded in the 1990s surpassed the growth of the 1960s (the previous record)
by just over 4,000 (Table 4). The growth rate increased only slightly from the previous decade
(15.3 versus 15.4 percent; Table 4), but it is below the high growth rates of the 1950s and 1960s.
Across the seven counties, Scott County had the greatest population change (54.5 percent) from
1990 to 2000 followed by Carver (46.6), Dakota (29.3), Anoka (22.3), Washington (15.4),
Hennepin (8.7), and Ramsey (5.2).

One of the major challenges for the Twin Cities Metropolitan Area in the next 25 years is
population growth. The Metropolitan Council forecasts an increase of approximately 1 million
more people by 2030 for the Metropolitan Area (Table 4). Households are projected to increase
from 1,021,454 in 2000 to 1,179,000 in 2010, a 15 percent increase (Metropolitan Council 2004).
The percentage increase is slightly higher than for population growth because of a continuing
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decline in the number of persons per household. The number of households in 2030 will reach
1,482,000.
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Figure 6. The seven-county Twin Cities Metropolitan Area (from http://www.metrocouncil.org).

The discussion of Twin Cities Metropolitan Area population growth is somewhat limited by
Minnesota law, which defines the Metropolitan Area and limits the Metropolitan Council’s
jurisdiction to the seven counties of Hennepin, Ramsey, Washington, Anoka, Dakota, Scott and
Carver. In reality, significant population increases are occurring in surrounding counties and the
metropolitan region is actually much larger than the defined seven counties. Wright County, to
the west, grew 31 percent from 1990 to 2000. Sherburne County, to the northwest, grew 54
percent in that period. Isanti County, to the north, grew 21 percent, and Chisago County, to the
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northeast, grew 35 percent during the 10-year period. Wisconsin’s St. Croix and Pierce counties,
to the east of the defined metropolitan area, grew rapidly as well. St. Croix County, the fastest-
growing county in Wisconsin, grew 26 percent from 1990 to 2000 and another 22 percent from
2000 to 2005. Pierce County grew 12 percent from 1990 to 2000, and another 6 percent from
2000 to 2005.

Land Use

The population of the Twin Cities Metropolitan Area grew by approximately 25 percent between
1970 and 2000 (Table 4), while urban land area grew by 59 percent
(http://www.epa.gov/urban/msp/indicators.htm). In the same time period, the area of agricultural lands
decreased by 17 percent and the average amount of time Twin Cities’ residents spent in
congested traffic increased from 5 to 23 hours per year (http:/www.epa.gov/urban/msp/indicators.htm).
High percentages of agricultural and urban land uses depict areas in which land use practices
may have profound effects on wildlife habitat, air and water quality, soil erosion, and quality of life.
Agricultural best management practices and smart growth may help mitigate these human
impacts. Table 5 shows the latest land use (2000) and the land use change from 1990 to 2000,
and emphasizes the increase in urban lands and decrease in agricultural lands. Figure 7
graphically portrays the present land use within the Metropolitan Area.

Table 4. Historic growth and population forecasts for the Twin Cities Metropolitan Area (modified
from Metropolitan Council 2004).

Decade % Change Population Change | Population at End of
Decade

Trends

1940-1950 18.5 185,136 1,185,694

1950-1960 28.7 339,306 1,525,297

1960-1970 22.9 349,315 1,874,612

1970-1980 5.9 111,261 1,985,873

1980-1990 15.3 302,856 2,288,729

1990-2000 154 353,333 2,642,062
Forecasts

2000-2010 13.7 363,000 3,005,000

2010-2020 10.9 329,000 3,334,000

2020-2030 8.2 274,000 3,608,000
Climate

The climate of the Upper Mississippi River basin is greatly influenced by three major air masses,
the Continental Polar, Maritime Tropical, and the Maritime Polar
(http://www.npwrc.usgs/resource/habitat/rlandscp/genset.htm). The Continental Polar air mass from the
Arctic brings cold, dry weather in the winter and cool conditions in the summer. The Maritime
Tropical originates in the Gulf of Mexico and brings warm, moist winter weather and hot, humid
summer conditions. The Maritime Polar air mass forms in the northern Pacific Ocean and carries
large amounts of moisture; however, much of this is lost on the western slope of the Rocky
Mountains. This air mass brings mild weather with little precipitation to the Metropolitan Area.
Together, these air masses generate what is classified as a sub-humid continental climate that
has wide and rapid diurnal and seasonal temperature fluctuations (Stark et al. 1996, Minnesota
Pollution Control Agency 2000a).
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Table 5. Changes in land use by area (acres and hectares) from 1990-2000 for the Twin Cities
Metropolitan Area (from http://www.metrocouncil.org).

1990 2000 Change (1990-2000)
Total Total Total Total Absolute Absolute Relative
Land Use Categories (acres) (hectares) (acres) (hectares) (acres) (hectares) (percentage)
Residential Total 300,878 121,761 367,905 148,886 67,027 27,125 22%
Single Family Residential 262,028 106,039 313,355 126,810 51,327 20,771 20%
Farmsteads 16,739 6,774 19,759 7,996 3,020 1,222 18%
Multi-family Residential 22,111 8,948 34,791 14,079 12,680 5,131 57%
Mixed Use N/A N/A 3,429 1,388 N/A N/A N/A
Commercial 24,070 9,741 31,940 12,926 7,870 3,185 33%
Industrial Total 40,388 16,344 46,496 18,816 6,108 2,472 15%
Industrial & Utility 40,388 16,344 37,295 15,093 -3,093 -1,252 -8%
Extractive N/A N/A 6,439 2,606 N/A N/A N/A
Railway N/A N/A 2,762 1,118 N/A N/A N/A
Institutional 29,453 11,919 32,548 13,172 3,095 1,253 11%
Parks, Recreation & Preserves 126,759 51,298 163,286 66,080 36,527 14,782 29%
Major Vehicular Rights-of-Way 20,707 8,380 25,458 10,303 4,751 1,923 23%
Airports 7,446 3,013 6,766 2,738 -680 -275 -9%
Agriculture & Undeveloped
Total 1,242,016 502,627 1,101,392 445,718 -140,624 -56,909 -11%
Agriculture N/A N/A 607,836 245,983 N/A N/A N/A
Undeveloped Land N/A N/A 493,556 199,735 N/A N/A N/A
Agricultural & Vacant 1,220,177 493,789 N/A N/A N/A N/A N/A
Industrial Parks not
Developed 9,586 3,879 N/A N/A N/A N/A N/A
Public & Semi-Public Vacant 12,253 4,959 N/A N/A N/A N/A N/A
Open Water 111,238 45,016 124,331 50,315 13,093 5,299 12%
Total 1,902,955 770,100 1,904,140 770,579 1,185 480 0%

Annual normal temperatures (1971-2000) for the Metropolitan Area range from a low of 35.9° F
(2.2° C) to a high of 54.7° F (12.6° C) with a mean of 45.4° F (7.4° C)

(http://mcc.sws.uiuc.edu/index.jsp). The average monthly temperature ranges from 13.1° F (-10.5° C) in
January to 73.2° F (22.9° C) in July (Figure 8). Annually, the number of days that the maximum
temperature is < 32° F (0° C) is 76.2. The average number of days that the minimum
temperature is < 32° F (0° C) is 154.2.

Average annual precipitation in the Metropolitan Area is 29.41 inches (74.70 cm) with a range of
< 0.1 inches (0.25 cm) in January/February to 4.34 inches (11.02 cm) in June (Figure 9;
http://mcc.sws.uiuc.edu/index.jsp). The period from December to February is the driest at 9.6 percent of
the annual amount; May to September is the wettest period at 53.3 percent of annual precipitation
(Figures 7 and 8). Annual average snow accumulation is 56.3 inches (143.0 cm), ranging from
0.1 inch (0.25 cm) in May to 13.7 inches (34.8 cm) in January.

Annual surface water runoff varies from approximately 3 inches (8 cm) in the west to more than 9
inches (23 cm) in the east (Minnesota Pollution Control Agency 1999). The mean annual
evaporation in the Upper Mississippi River Basin varies from approximately 28 inches (23 cm) in
the northeastern part to 40 inches (102 cm) in the southwest corner of basin (Farnsworth et al.
1982).
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Figure 7. Distribution of land use categories across the Metropolitan Area (from
http:/es.metc.state.mn.us/eims/maps/related maps.asp?optn=22 ).
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Figure 8. Daily average, maximum and minimum temperatures and average daily total
precipitation for 1971-2000 in Minneapolis. Data are smoothed using a 29-day running average.
After: http:/mcc.sws.uiuc.edu/index.jsp.
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Figure 9. Average precipitation by month for the period of record 1891-2005 (from

http://mcc.sws.uiuc.edu/index.jsp).

Surface Water

The overall hydrography of the Metropolitan Area is depicted in Figure 10. The Metropolitan Area
watershed (Figure 4), besides the major tributaries listed in Table 1, contains many small, direct
tributaries to the Mississippi River including (from north to south, with watershed areas in
parentheses; Metropolitan Council 2004):

Elm Creek (85 mi®, 220 km?) Bassett Creek (40 mi®, 104 km?)
Coon Creek (94 mi®, 243 km?) Minnehaha Creek (177 mi®, 458 km?)
Shingle Creek (45 mi?, 117 km?) Battle Creek (12 mi?, 31 km?)

Rice Creek (185 mi?, 479 km?) Fish Creek (5 mi®, 13 km?)

Geology and Hydrogeology

Geology in the Twin Cities Metropolitan Area is subdivided into two basic classifications:
unconsolidated glacial and alluvial sediments and consolidated bedrock formations of Paleozoic
age (Stark et al. 1996, Seaberg 2000). The unconsolidated sediments, commonly called glacial
drift, were deposited by glaciers of the Quaternary geologic period (Figure 11). Glacial deposits
are essentially the result of the last glacial episode, the Wisconsinan, which lasted from 110,000
to 10,000 years before present. They were modified by subsequent erosion and soil formation
processes. These glacial deposits form a widespread mantle of sediment that overlays bedrock
materials. The overall thickness of glacial deposits ranges from 10 (3 m) to 400 ft (122 m).
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Figure 10. Twin Cities Metropolitan Area hydrography (from Seaberg 2000).
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Consolidated bedrock formations are much older and lie beneath the glaciated drift. They include
a thick overlapping sequence of sandstones, limestones, dolostones and shales (Figure 11).
Most bedrock units in the Metropolitan Area were deposited during the Paleozoic era about 450
to 530 million years ago. The bedrock deposits in the Metropolitan Area are part of a regional
geologic setting called the Hollandale Embayment (Stark et al. 1996, Seaberg 2000). The
embayment sequence of sandstone, carbonate and shale bedrock layers underlies portions of
Wisconsin, Minnesota and lowa and acts as a huge ground water basin; deposits within the
Embayment have varying water-holding capacities. A prominent secondary feature within the
Embayment is the Twin Cities Basin. The Twin Cities Basin is a structural basin beneath the
Metropolitan Area that contains up to 1,200 ft (366 m) of Paleozoic formations. Figure 12
provides a cross-sectional look at the geology of the Twin Cities Basin.

35



Nov 2006 DRAFT for Workshop Participants

S0 pErIcO | GEOLOGIC | GRAPHIC COLUMN | METROD MODEL
Eita, LINIT
e e
g 3 | unoreEea- | Layer 1
b = ENTIATED
z e SAIFT
°| 3 Glacial Drift
Leai
P ¥ Layer
=
E e
E Layer 2
Leaky Layer
o St. Peter Sandstone
2
=]
=]
T Layer 3
B Prairie du Chien-Jordan
SANDESTONEE - - I
“HmaATEn s Leaky Layer
FRANCTIN, b
FORAMATION
Layer 4 . .
) S e Franconia-lIronton-Galesville
B | sanverone [ B
E GALESWLLE |-
& SANOSFORE
SenoTONE |- Leaky Layer
mon Mt. Simon-Hinckley
SARDETONE . Layar 5
TR Y -
sanpsTone [
&g SEDMENTANY |, - WO XN RN L
H %

Figure 11. Stratigraphic column showing the sedimentary geology and hydrostratigraphy
(aquifers) of the Twin Cities Metropolitan Area (modified from Seaberg 2000).

Aquifers

Coinciding with the geologic stratigraphy of Figure 11, there are two types of aquifers in the Twin
Cities Metropolitan Area that are important sources of water: bedrock aquifers in rocks of
Paleozoic age and sand and gravel (glacial drift) aquifers in deposits of Quaternary age. The
shallow sand and gravel aquifers are the source of recharge to underlying bedrock aquifers.

The hydrogeology of the southern and eastern portions of the Metropolitan Area is dominated by
Paleozoic bedrock geology consisting primarily of limestone, dolomite, and sandstone (Figure
13). The primary bedrock aquifers in the area include the St. Peter sandstone, the Prairie du
Chien Group (carbonate), the Jordan sandstone, and the Franconia-Ironton-Galesville sandstone.
The bedrock aquifers more or less act as continuous units with regional flow being to the major
rivers. Surficial and buried sand and gravel aquifers may behave as a regional flow system in
which the ground water flows toward the major rivers in the area. The Mt. Simon-Hinckley and
Franconia-Ironton-Galesville aquifers are important sources of drinking water toward the northern
and western portion of the metro area (Figure 12), where the Jordan aquifer is absent.
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Figure 12. Generalized cross-section of the Twin Cities Basin under the Metropolitan Area (from
Metropolitan Council 2004).

The St. Peter Aquifer consists of fine-to medium grained well-sorted quartzose sand, and is
separated from the Upper Carbonate formations by the Decorah Shale and the Platteville and
Glenwood formations which act as confining units (Figure 11). The St. Peter is easily eroded and
is only rarely found at the land surface. This is an important aquifer in the central portion of the
Metropolitan Area (Figure 12), occupying approximately 680 mi” (1,761 km?) (Seaberg 2000).

The Prairie du Chien aquifer comprises two principal formations, the Oneota dolomite and the
overlying Shakopee formation (Figure 11). These consist of thin to thick-bedded dolomite
separated by the New Richmond sandstone. The formation may be as thick as 400 ft (122 m).

The Jordan Aquifer consists of a quartzose, fine-to medium grained sandstone, ranging from
massive or thick-bedded to thin-bedded.

Traditionally, the Prairie du Chein and Jordan aquifers have been lumped together as one aquifer
on the assumption that they are hydraulically well-connected. However, evidence suggests
significant hydraulic separation may occur between the formations, particularly in areas where the
Prairie du Chien group is overlain by younger bedrock units; these formations might require
treatment as separate aquifers for local applications (Seaberg 2000). Together, they represent
the most productive aquifer in the Metropolitan Area, supplying approximately 80 percent of the
ground water pumped, and 50 percent of all water used. The Jordan Sandstone occupies over
1,820 mi® (4,714 km?) and the Prairie du Chien about 1,520 mi® (3,937 km?) of the Metropolitan
Area (Figure 13).

The Franconia-Ironton-Galesville Aquifer is separated from the Jordan aquifer by the St.
Lawrence Formation, which acts as a confining layer (Figure 11). These three aquifers are often
treated as a single hydrologic unit. Each consists of sandstone, although there are scattered
layers of shale and dolomite within the Ironton and Galesville sandstones. The aquifer covers
most of the Metropolitan Area (Figure 13) except along the major rivers, where the formation is
eroded and filled with glacial material. This is a significant aquifer particularly where the Priairie
du Chien-Jordan Aquifer is absent (Figure 13).
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Figure 13. Areal distribution of bedrock geology in the Metropolitan Area (from Seaberg 2000).

The Mt. Simon-Hinckley Aquifer underlies almost all of the Metropolitan Area; together they
comprise the second major aquifer in the area, supplying about 10 percent of the ground water
production (Seaberg 2000). Originally, ground water flow within the Metropolitan Area was from
the Mt. Simon-Hinckley aquifer upward towards the Prairie du Chien-Jordan Aquifer. However,
the vertical gradient has been reversed due to pumping that has resulted in draw downs within
the Mt. Simon-Hinckley aquifer of up to 240 ft (73 m) (Seaberg 2000).

There are few surficial drift aquifers in the southern and western portions of the Metropolitan
Area. Surficial drift aquifers primarily occur in alluvium deposited along the major drainages, such
as the Mississippi, Minnesota, Crow and St. Croix Rivers (Minnesota Geological Survey 1982).
Surficial outwash deposits increase in frequency toward the northern part of the Metropolitan
Area.

An important surficial aquifer that is present in the northern portion of the Metropolitan Area is the
Anoka Sand Plain (Figure 14). ltis largely continuous, extending to the north and northwest from
the Metropolitan Area. In the absence of highly productive bedrock aquifers near the ground
surface, the Anoka Sand Plain is widely used as a ground water resource (Seaberg 2000). The
hydrogeology of the Anoka Sand Plain was described in more detail in Andrews et al. (1998).
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The demand on surficial aquifers as a water supply source likely will increase due to rapid
population growth in the Metropolitan Area. Population and water use demands are growing
rapidly in the northwestern part of the area.
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Figure 14. Location of the Anoka Sand Plain (from Seaberg 2000).

Well-sorted sand and gravel were deposited in bedrock valleys and as outwash plains by
advancing and retreating glaciers (Seaberg 2000). These deposits, which are typically less than
30 ft thick, were subsequently buried by fine-textured material. Buried sand and gravel deposits
comprise aquifers with limited potential supply for high capacity uses, but they yield sufficient
quantities for domestic use. Buried drift aquifers occur throughout the Metropolitan Area, except
in the southeast portion of the region, where bedrock occurs close to the land surface.

The Minnesota Pollution Control Agency has developed a regional-scale, multi-aquifer ground
water flow model of the Twin Cities Metropolitan Area
(http://www.pca.state.mn.us/water/groundwater/metromodel.html). Unfortunately, reduced funding has forced
the agency to discontinue support for the Metro Model. Updates and revisions to the Metro
Model have ceased, but all project resources accessible through the above website will remain
available. Minnesota Pollution Control Agency will not support the Metro Model unless funds are
specifically dedicated to the project through legislative appropriations.

Mississippi River Use

Locks and dams at the upper and lower St. Anthony Falls, Lock and Dam 1 in St. Paul and Lock
and Dam 2 at Hastings enable commercial towboats, barges, and larger excursion vessels to
navigate. Port facilities and barge fleeting areas are concentrated in Pool 2. Few port facilities
exist in Pool 1 and the Upper Harbor (above St. Anthony Falls), as indicated in recent traffic
figures (Table 6). Commercial river traffic in the Metropolitan Area is not forecasted to increase
significantly in future years (U.S. Army Corps of Engineers 2004a). A number of port facilities in
the Metropolitan Area are terminals for the bulk shipping of grain, fertilizer, petroleum products,
chemicals, sand, gravel, and aggregate. About 10.4 million tons (9.4 million metric tons) of
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commodities were shipped through the Twin Cities harbors in 2004. The locks also pass many
recreational boats, especially at Lock and Dam 2 (Table 6). The U.S. Army Corps of Engineers
routinely surveys and dredges the channel as necessary. Dredged material is placed at upland
sites, following the agency’s Channel Maintenance Management Plan
(http://www.mvp.asace.army.mil/navigation/default.asp?pageid=167&subpageid=321).

Table 6. Annual averages for commercial and recreational traffic through locks on the Mississippi
River within the Metropolitan Area (after U.S. Corps of Engineers 2001).

Traffic Lock/Dam 2 Lock/Dam 1 Anl_tﬁ\(l)vr?)r/ IS:gIIs AnL:rﬁ)gr?; IS:;”S
Commercial 1,895 1,194 1,189 1,181
lockages
# of barges 10,368 2,171 2,159 2,138
locked through
Recreational 2,885 1,965 1,290 1,236
lockages
# of recreational 11,592 5,729 2,407 2,492

boats locked
through
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Water Resources and Use
Hydrology
Surface water

Hydrologic features within the MNRRA corridor are central to the area’s cultural history and to the
development of St. Paul and Minneapolis as urban centers. Three distinct hydrologic and
geomorphologic zones characterize the Mississippi River within MNRRA (Anfinson 2003). Gentle
streambed gradients and low riverbanks typify the upper reach of MNRRA from Dayton and
Ramsey down to St. Anthony Falls. Below St. Anthony Falls, the Mississippi enters its most
confined reach on the entire River, a reach historically defined by high bluffs, strong currents, and
tumbling rapids. Near St. Paul, the Mississippi is joined by the Minnesota River and the river
valley widens to form floodplains and backwaters. Of these distinct reaches, the significance of
the St. Anthony Falls reach cannot be easily overstated. The only major waterfalls on the
Mississippi river, St. Anthony Falls represents a place of spiritual importance to Native
Americans, and its unique hydrology made it the birthplace of powerful lumber and flour milling
industries.

Over the past century, hydrology within MNRRA has been substantially altered by navigational
improvements within the corridor as well as impoundments on Mississippi River headwater lakes.
Navigation through the MNRRA corridor is now facilitated by wing dams, closing dams, and four
major locks and dams: at Upper and Lower St. Anthony Falls, Lock and Dam 1 in St. Paul, and
Lock and Dam 2 at Hastings (U.S. Army Corps of Engineers 2001). In addition to the locks and
dams within MNRRA, six dams are situated on Mississippi River headwater lakes in north-central
Minnesota.

Several long-term gaging sites on the Mississippi River provide insights into patterns of surface
water hydrology at MNRRA. U.S. Geological Survey gage sites within MNRRA are located at the
upstream end of the corridor near Anoka, Minnesota, in the middle of the corridor at St. Paul,
Minnesota, and near the downstream end of the corridor at Prescott, Wisconsin. The Anoka site
captures water entering the MNRRA corridor, and has the lowest average long-term flow of the
three sites (8,306 fts, or 235 m3/s) (Table 7, Figure 15). The St. Paul and Prescott gage sites
incorporate additional stream flow from the Minnesota and St. Croix Rivers, respectively, and
have average long-term flows of 12,872 ft*/s (364 m®/s) and 18,704 ft*/s (530 m®/s).

Table 7. Average discharges (in ft*/s and m®/s) for three U.S. Geological streamflow gaging sites
located within the MNRRA corridor. Average flow calculated based on annual averages for each
site, 1931-2004. From: http://waterdata.usgs.gov.

Site USGS Site Period of Record Average Flow Average Flow
Code 1931-2004 1931-2004
(ft*/s) (m®/s)

Mississippi River | 5588500 1931-2004 8.306 235

near Anoka
Mississippi River | (5431000 1892-2003 12,872 364

at St. Paul
Mississippi River | (5344500 1928-2004 18,704 530

at Prescott

In general, discharge has tended to increase at all three sites over their periods of record (Figure
15), with low-flow years in the mid-1930s and the late 1980s, and high flow events in 1965, 1969,
1997, and 2001. Long-term hydrologic monitoring data relevant to MNRRA were summarized by
Schoenberg and Mitton (1990), providing monthly mean discharges for ten different gaging
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stations in the Upper Mississippi River Basin. Mitton (2002) noted record flows at nine gaging
stations throughout the basin during the 2001 flood event, including the Mississippi River gage at
St. Paul.
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Figure 15. Discharge, in cubic ft per second, by year for three sites within the MNRRA corridor
(Anoka, St. Paul, and Prescott), derived from U.S. Geological survey gaging data
(http://waterdata.usgs.gov).

Over the long term, streamflow across the three MNRRA gaging sites follows similar seasonal
patterns (Figure 16). Peak discharge generally occurs following snowmelt in March-May, with
lower flows occurring in August-September. Slight rises are typical during the October-November
period, with low flows again dominating during the winter December-February period.
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Figure 16. Discharge, in cubic ft per second, by month for three sites within the MNRRA corridor
(1932-2003), derived from U.S. Geological survey gaging data (http://waterdata.usgs.gov).

Ground water

Ground water is an important water resource for MNRRA and the Twin Cities Metropolitan Area.
It serves as a water supply source for public drinking water and industry, and contributes to
streamflow in the Mississippi River, particularly in dry years. Horn (1983) estimated that over the
last century 80 percent of ground water withdrawals in the area came from one aquifer, the
Prairie du Chien-Jordan, and that most of this water was used for self-supplied industry. Ground
water use increased from 1880 until the 1970s, when ground water conservation measures
began to be implemented. Area aquifers appear to respond readily to changes in ground water
withdrawals. For example, reductions in ground water pumping from 1970-1979 were linked to a
60 ft (18 m) increase in water levels in the Mount Simon-Hinckley aquifer, and water levels in the
Prairie du Chien-Jordan aquifer varied by up to 25 ft (8 m) in response to local water pumping or
recharge activities (Schoenberg 1984). From 1971-1980, most ground water withdrawals
continued to come from the Prairie du Chien-Jordan aquifer, serving a mix of industrial and public
water supply needs (Horn 1984).

Ground water-surface water interactions

Interactions between surface and ground water have also received attention in and around
MNRRA. In order to assist water managers with their concerns about long-term ground water
depletion, Ruhl et al. (2002) estimated recharge to unconfined aquifers and leakage to confined
aquifers in the Twin Cities Metropolitan Area, noting that impervious land areas had little or no
recharge potential, whereas surficial sand and gravel areas (e.g., Washington County near the St.
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Croix River) had great recharge potential. Schoenberg (1989) and Payne (1995) estimated
contributions of ground water to streamflow in the Mississippi and Minnesota Rivers, finding that
seepage from bedrock aquifers affected flow particularly during dry years. Locations where
ground water emerges from beneath river beds and along river margins have also been identified
(Payne 1995).

Geomorphology

Glacial history and modern land use patterns influence the surficial hydrology and geomorphology
seen in the Upper Mississippi River and its basin today (U.S. Geological Survey 1999). Itis not
clear when the Upper Mississippi River valley was initially formed (Anfinson 2003), but evidence
suggests it formed in response to glacial events prior to the Wisconsin Glaciation. The major
period of scouring occurred as the Wisconsin Glacier began its retreat about 15,000 years ago,
sending meltwater south through the Mississippi and St. Croix River valleys. Soon after, the
glacial River Warren swelled, emptying meltwater from glacial Lake Agassiz and forming what is
now MNRRA’s major tributary, the Minnesota River (Wiener et al. 1998). In the post-glacial times
prior to European settlement, the Upper Mississippi River was characterized by a shallow main
channel with runs, pools, and channel crossings, secondary and tertiary channels around main
channel islands, and countless backwaters, including floodplain lakes. Today much of the Upper
Mississippi River remains a great floodplain river, bounded by steep bluffs and consisting of many
islands. Within the MNRRA corridor, the Mississippi River flows through a relatively wide and
low-walled river valley above St. Anthony Falls, funnels through a deep, narrow gorge below St.
Anthony Falls, and broadens to form side channels, floodplains, and backwaters near the
Minnesota River confluence and downstream (Figure 17).

Figure 17. Aerial imagery depicting varying channel morphologies within the MNRRA corridor,
derived from Google Earth, Europa Technologies in 2006. At left, a confined channel in the gorge
reach of Pool 1, in Minneapolis/St. Paul. At right, a meandering channel, with side channels, in
the Grey Cloud Islands area of Pool 2.

Within and beyond the MNRRA corridor, many of the Upper Mississippi River’'s natural
geomorphologic processes have been affected by human activities. Floodplain, urban, and
agricultural development, impoundment of river reaches by locks and dams, construction of
channel-training structures like wing dams and closing dams, and ongoing bank stabilization and
channel maintenance activities have all interrupted natural fluvial processes in the Upper
Mississippi River (U.S. Geological Survey 1999, McGuiness 2001, Fremling 2005). Recently, the
U.S. Army Corps of Engineers addressed sediment loading from the upstream end of MNRRA to
Guttenburg, lowa, noting that the Minnesota River, an agricultural tributary to the Mississippi
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River within MNRRA, was a key sediment contributor for the entire Upper Mississippi River
(Hendrickson 2003).

Water Quality

Surface water quality

Water quality within the MNRRA corridor has been the subject of public attention and
management concern for more than a century, in part because of its importance to a large
metropolitan population and its history of degradation. As early as 1900, the Mississippi River in
the Twin Cities reach had become heavily polluted due to growing urban populations and
inadequately treated municipal and industrial wastewater discharges (U.S. Environmental
Protection Agency 2000). Construction of the lock and dam in Minneapolis in 1917 exacerbated
these pollution problems by reducing the flushing effects of springtime peak flows. The result
was severe oxygen depletion, extremely high bacteria levels, the formation of floating sewage
sludge mats, and the generation of noxious gases. Tellingly, in 1928 the Minnesota and
Wisconsin State Boards of Health declared the river in this zone “unfit for use as a water supply”,
and noted that fish life had been exterminated. After failure of a chlorination unit at the public
water supply plant resulted in a serious typhoid epidemic in 1935, the Twin Cities initiated what
would be a series of wastewater treatment improvements (U.S. Public Health Service 1953).

Progressively more intensive wastewater treatment and sewer separation efforts have been
implemented, and water quality in the MNRRA corridor has improved enormously since those
early days (U.S. Environmental Protection Agency 2000). Aquatic life has reestablished and
public use of the river has increased. Rapid population growth in the Twin Cities Metropolitan
Area, however, has repeatedly overwhelmed wastewater treatment improvements, urban and
industrial development continues, and agricultural activities in the Minnesota River Basin now
contribute heavy loads of sediments, nutrients, and fecal coliform bacteria. As a result, water
quality in MNRRA continues to be threatened by excess loading of nutrients and sediments, and
contamination by fecal indicator bacteria, polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs), pesticides, mercury, and other anthropogenic compounds.

As required by the Clean Water Act, Minnesota Pollution Control Agency publishes, every two
years, an updated list of streams and lakes that are not meeting their designated uses because of
excess pollutants. Several reaches of MNRRA and its contributing waters are currently listed as
impaired due to such threats. For each pollutant that causes a water body to fail to meet state
water quality standards, the federal Clean Water Act requires the Minnesota Pollution Control
Agency to conduct a TMDL study. The TMDL plan is a pollution reduction plan that identifies the
maximum amount of a pollutant a water body can receive without violating water quality
standards. The TMDL process identifies both point and nonpoint sources of each pollutant and
determines how much each source must reduce its contribution in order to meet the standard.
The total of all contributions must be less than the maximum daily load. Subsequent to the
TMDL, a detailed implementation plan is developed that focuses on source reduction strategies to
meet water quality standards.

The most recent Minnesota TMDL list, approved by the U.S. Environmental Protection Agency in
June 2006, lists nearly 150 reaches of streams in the Mississippi River Basin above the St. Croix
River confluence as impaired (www.pca.state.mn.us/water/tmdl/). Included among these are 15 reaches
of the Mississippi River within the MNRRA corridor itself. Impairments within MNRRA affect
aquatic consumption, aquatic recreation, and aquatic life, and include pervasive mercury and
PCB fish consumption advisories, fecal coliform exceedances above the Metropolitan
Wastewater Treatment Plant, and turbidity exceedances below the confluence of the Minnesota
River. Target completion dates for these TMDL studies range from 2009 to 2015. The most
prominent TMDL study currently affecting MNRRA involves Lake Pepin, a natural impoundment
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of the Mississippi River just downstream of the park (see “Water quality issues — Impaired waters
and TMDLs").

Because maintaining good water quality within the MNRRA corridor is both important and
complex, many agencies and entities have been involved in water quality monitoring and
research efforts. Agencies engaged in these efforts include the Metropolitan Council, the
Minnesota Pollution Control Agency, the Minnesota Department of Health, the Minnesota
Department of Natural Resources, and the U.S. Geological Survey (Minnesota Science Center in
Mounds View). In 1995, the National Park Service reviewed the STORET database for past
water quality monitoring records in and near the MNRRA corridor and pub